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INTRODUCTION 
This report summarizes data collected by the Virginia Institute of Marine Science (VIMS) 
monthly trawl survey cruises for January to December 1999. The trawl survey is a long-term, broad 
scope monitoring program. Its primary goal is to monitor juvenile abundance for marine and 
estuarine finfish and invertebrates. A major objective is to provide annual indices of juvenile 
abundance for recreationally, commercially, and ecologically important species of sufficient accuracy 
and precision for both immediate resource management needs and long-term understanding of 
environmental influences on fishery resources. A second important product of this effort is the 
documentation and monitoring of habitat utilization by juveniles and small adults of these species. 
The program also provides a sound framework for the procurement of biological samples for life 
history studies and other investigations relevant to fisheries resource management. 
VIMS has conducted a bottom trawl survey of some fashion since 1955 (Figure 1). 
Historically, sampling has occurred as mid-channel transects at fixed locations (non-random) 
spaced at approximately five mile intervals on Virginia's major tributaries (James, York and 
Rappahannock Rivers). In the early 1970's, work was performed on the Mobjack Bay and 
Piankatank River using both the standard fishing gear from a large research platform, and a similar 
but smaller gear towed from an outboard skiff or Chesapeake dead-rise at shallow water locations 
( ~ 12 ft.). The first random sampling design was implemented in 1971 on the York River by Linda 
Pushee Mercer as part of a pipefish study. This survey, and the increasing need for a random survey 
of the main stem Bay and tributaries, were factors in implementing a bay wide random stratified 
survey in 1973. This program had a very large spatial coverage in various depth strata, but was very 
limited in its temporal component. Sampling occurred on a semi-annual basis primarily in January 
to February, and again in July (Wojcik and Van Engel, 1988a, 1988b, 1988c, and 1989). A statistical 
review of accumulated trawl data indicated the monthly surveys did not provide enough samples to 
obtain the desired margin of error (300-700 trawls per survey necessary). This random survey was 
discontinued by May 1981, due to decreasing funding and the recognition that many species use the 
estuary as nursery grounds in various temporal manners which directly conflicted with the semi-
annual design. Subsequently, the program returned to the small, monthly, fixed station transect 
design. These monthly river transects continued unabated until 1988, when the Chesapeake Bay 
Stock Assessment Committee (CB SAC) encouraged and directly supported pilot studies to develop 
a comprehensive Bay-wide trawl survey. In Virginia this support was the initiation of a random 
stratified monthly trawl survey of the lower Chesapeake Bay in January 1988 (Chittenden, 1989). 
It was hoped this survey would produce similar surveys of Virginia's major tributaries, the James, 
York, and Rappahannock Rivers. With this in mind, a pilot survey similar in design was established 
and implemented for the York River, beginning in October 1989. This work was performed 
independent of, and with a different vessel and smaller fishing gear than the primary sampling of the 
Bay and tributaries (Land et al. 1996b ). With the purchase of the solely dedicated trawler RN Fish 
Hawk, this random survey of the York was incorporated and sampled along with the historic fixed 
stations (Land et. al. 1996a). In September 1995, a similar survey was designed and implemented 
for the Rappahannock River, with the James River initiated in March of 1996. 
The Virginia-wide random stratified design (RSD) survey continues in 1999 with historical 
fixed mid-channel stations on the tributaries incorporated into the design. For each tributary, 22 
1 
stations were sampled monthly (James: 14 random, 8 fixed; York: 13 random, 9 fixed; and 
Rappahannock: 14 random, 8 fixed), with monthly sampling in the Bay either 39 stations ( cold water 
months) or 45 stations (warm water months). Additionally, the furthest upriver stations which 
previously were only sampled during cold water months (December to April) are sampled on a 
continuous monthly basis. 
After completing the March 1997 survey, the engine of the fishing platform RIV Fish Hawk 
was upgraded from a 210 horsepower diesel to a similar make and model 310 HP turbo-diesel. 
Examination of mean tow distances prior to, and after the engine modification indicated no 
significant difference (Hata 1997, Attachment in Geer and Austin 1997). 
In May of 1998, habitat and invertebrate data began being collected. Continuing for 1999 
is the recording of habitat type as a description of bottom structures/substrate and the collection of 
presence/absence information on mega-invertebrates (2: 5mm), with counts made for selected 
species. Table 1 indicates the substrate categories and the major species included in each category, 
and Appendix A lists all species captured in 1999 and their sampling status. 
Sampling was continued in several small secondary water systems of the Chesapeake Bay. 
A random stratified design with additional fixed sites was followed for Mobjack Bay, Piankatank 
River, Pocomoke Sound and Great Wicomico River. The fixed sites were selected based on location 
and frequency of sampling in the past. Each system was sampled once per quarter. The sampling 
order was randomly selected when the surveys were first established, and rotated each quarter. The 
necessity for information on these systems became evident in the late summer of 1997, when 
concerns of pfiesteria complex organisms effected the Pocomoke and Great Wicomico Rivers. More 
importantly, the additional information from these systems will assist in our knowledge of essential 
fish habitat for important Chesapeake Bay fishes. 
The Elizabeth River was sampled approximately every six weeks from November 1999 to 
May 2000 as part of a contract with the Virginia Department of Transportation to assess Essential 
Fish Habitat. Sampling was performed at fixed stations with replicates. The data from November 
and December 1999 are included in this report. 
The following tables and figures include data for all finfish and mega-invertebrates (2: 5 mm) 
caught during 1999. The most commonly captured species of kingfish, southern kingfish 
(}v!enticirrhus americanus) and northern kingfish (j\;f saxatilis), have been difficult to identify in the 
field at small sizes due to overlapping, and non-distinct, meristic characteristics. As a result, the 
decision was made to combine these species under one heading (kingfish, 1v!enticirrhus sp.) until 
further identification protocol can be examined. There are four classifications of blue crabs 
(Callinectes sapidus) that appear in the tables, (males, juvenile females, adult females, and 
unclassified, or sex unknown). Each is provided its own species code in the databases and appear 
in the tables as separate species. The "unclassified" category is usually reserved for small crabs ( < 
20mm) or when subsampling is necessary. Other data are also presented showing station locations, 
and atmospheric and hydrographic data collected at each station. The figures include all data 







All sampling was performed aboard the research vessel Fish Hawk. The sampling gear was 
a30 ft (9.144m) semi-balloon otter trawl (Marinovich Gulf Shrimp Trawl) with a 1 Yi inch (38.1mm) 
stretch mesh body, a Yi inch (6.35mm) mesh cod end liner, attached tickler chain, 60 ft (18.29m) 
bridle length, and a 3: 1 warp, using steel china-v doors (28 x 19 inches, 71 x 48 cm). The tow 
duration was typically five minutes bottom time at a speed of approximately 2Yi knots (1.29m/sec). 
A sample day was defined as the period between sunrise and sunset. 
At each station, station identification, beginning and ending latitude and longitude, depth, 
tidal current stage, secchi depth, tow direction (upstream vs. downstream and relative to current), 
beginning and ending time, tow duration, scope, net number, speed over ground, air temperature, 
wind direction, wind speed, weather conditions, and sea state were recorded. Surface and bottom 
hydrographic data (temperature, salinity and dissolved oxygen), were recorded immediately 
following the tow at a depth consistent with that of the trawling depth. Onboard processing of 
catches involved separating them according to species, and measuring individual lengths (to the 
nearest millimeter). For fish species, all lengths were taken as fork lengths unless no fork was 
present for a given species, in which case total length was measured. Invertebrates were separated 
and the appropriate information collected. Information for those species in which just presence or 
total counts were collected were placed on datasheets. For blue crabs, point-to-point carapace 
width was measured ( called long carapace width) and fecundity of adult females was assessed with 
individual egg stage being determined. The penaeid shrimp were measured for total length while 
the squid species were measured for mantle length. Jellyfish (gelatinous zooplankton) were 
estimated by volume in liters and are reported in this report as such. Other selected invertebrates 
were measured by the appropriate meristic characteristic. These data were entered directly into 
computer files using electronic measuring boards. Fish species with any anomalies (lesions, fin rot, 
open sores) were recorded with the individual's length. Subsampling was performed when the catch 
of a species was large and homogeneous. When subsampling, lengths were taken on a representative 
sample of the species, and total number was determined by direct counting or by measuring total 
volume and enumerating specimens contained in a certain volume, then multiplying the count by 
total volume. For habitat type, items in the net were roughly catagorized based on abundance. 
Estimates were made using a commercial nest tote (internal dimensions 25.7"xl6.7"xl0", 
approximately 18 gallons), relative to the capacity of the tote (bin) (0.1 trace, 1 = Y.. bin, 2 = Yi bin, 
etc.). Station, environmental, habitat type, and selected invertebrate data were recorded first on 
paper and later transferred to the computer database. A sample data sheet appears in Appendix B. 
SA1VIPLING DESIGN 
Chesapeake Bay 
The random stratified sampling design of the main stem bay is based on latitude and water 
depth. The Bay is latitudinally divided into four 15 minute blocks (regions) labeled bottom (below 
3 
37° IO'N), Iower(37° I0'-37°25'N), upper(37°25'-37°40'N), and top (above 37°40'N). Within each 
region, depth strata were defined as eastern shore shallow areas ( 4-12 ft), eastern shore shoal areas 
(12-30 ft), western shore shallow areas (4-12 ft), western shore shoal areas (12-30 ft), plain areas 
(30-42 ft), and deep areas (2: 42 ft), resulting in a total of24 strata. A map of these strata and the 
accompanying tributary strata appears in Appendix C. The northernmost portion of Virginia's waters 
(i.e. Top Bay) has not been sampled since 1988 because of funding and logistic constraints. 
Station selection for each cruise was made randomly through use of the National Ocean 
Survey's Chesapeake Bay bathymetric grid system computerized files. This system contains position 
and depth records at 'Ii mile intervals, approximately the same value as the average tow length. Four 
stations were selected monthly in each central plain strata and three stations from each deep strata. 
During warm water months (May through November) three stations were sampled in each shoal 
strata; during cold water months (January through April, and December) only two shoal stations 
were sampled per strata. One station is sampled monthly in each of the six shallow water strata. 
Previous cruises have indicated few individuals of targeted species occupy the main stem 
Chesapeake Bay during winter months. With this in mind, a combined January/February survey was 
conducted for the bay in both 1992 and 1993, in order to better allocate sampling resources. Further 
investigation indicated no significant difference in abundance for several key species during the 
months of January through March (Geer, unpublished). As a result, a single bay survey in February 
was conducted beginning in 1994 to represent the period January through March. 
Major Tributaries 
The tributaries have historically been sampled with fixed mid-channel river transects, with 
stations designated at approximate 5-mile intervals from the river mouths to the freshwater interface. 
Generally one tow was made at each station each month. A second tow, opposite in direction, which 
had been made at selected blue crab index stations during the warm water months (May through 
November), was discontinued in June 1995. Analysis revealed no significant difference in catch in 
regards to tow direction up versus down river (Bonzek, unpublished), and sampling effort could be 
better utilized with the random stratified surveys. Prior to 1997, during the cold water months, 
additional stations were occupied upstream to extend the range of the survey, enabling better 
monitoring of some anadromous species. Sampling of these sites was expanded to include all 
months beginning in 1997. These historic fixed sampling sites will continue to be monitored along 
with the RSD, with each site assigned the appropriate strata based on its depth and location. 
The random stratified surveys were initiated in 1989 on the York River using a smaller vessel 
and a 22 ft version of the present gear. It was discontinued in August 1990, and re-established in 
June 1991 in parallel with the fixed station transects aboard the RIV Fish Hawk, with the standard 
30ft fishing gear. In September 1995, a similar survey was implemented on the Rappahannock, with 
a James River survey following in March 1996. Each river is divided into four regions (bottom, 
lower, upper, and top) of approximately ten miles each. Within each region there are four depth 
strata (4-12 ft, 12-30ft, 30-42ft and 2: 42ft), inclusive of the lower value. In areas where certain 
depths were minimal, strata were collapsed to provide adequate coverage. In the York River system, 
the top region (Pamunkey River) is not sampled with random stations due to its homogenous water 
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depth, limited area, and the fact that three fixed locations can provide the necessary information for 
the area. The York has 13 random and 9 fixed stations in 11 strata; the Rappahannock has 14 
random and 8 fixed stations in 13 strata; and the James River has 14 random and 8 fixed stations in 
12 strata. Reports for the York River random survey have been prepared for the years prior to 1995 
(Land et al., 1996a, and Land et al., 1996b ), with the York and Rappahannock surveys appearing in 
Geer and Austin, 1996a. Appendix D provides a description of each stratum. 
Secondary Water Systems 
The secondary water systems of the Mobjack Bay, Pocomoke Sound, Piankatank and Great 
Wicomico Rivers were sampled on a quarterly basis beginning in July 1998. The design was similar 
to the major tributaries with historic fixed sites incorporated into a random stratified survey. One 
system was sampled per month (Piankatank and Great Wicomico Rivers sampled in the same 
month). The sampling order was randomly selected when the surveys were first established, and 
rotated each quarter, ie., Jul-Sep (1,2,3), Oct-Dec (2,3, 1), Jan-Mar (3,1,2), Apr-Jun (1,2,3). If. after 
a period of time, it becomes apparent a system represents target species best during certain months, 
then sampling may be revised to target those systems and time frames. Strata for these systems is 
shown in Appendix D. 
Sampling of the Elizabeth River was started in November 1999 and was performed 
approximately every six weeks until May 2000. Four fixed stations were chosen and two trawls 
were done at each station. The stations were selected to cover an area above, below, and at the site 
of a proposed bridge crossing by the Virginia Department of Transportation. 
RESULTS 
Catch data in this report represent total numbers caught. The average weights were removed 
from these reports beginning in 1994 because, in most cases, weights were not typically taken in the 
field except for subsampling purposes or for unusually large specimens. Weights taken on individual 
specimens are not usually representative of the catch and are thus biased, prompting the removal of 
that information from the report. For some species, representative samples were brought back to the 
laboratory in order to establish accurate weight estimates and length-weight relationships. The effort 
to establish length-weight relationships will continue to be expanded in the future so that biomass 
estimates of the trawl catch can be presented along with abundance estimates. A new variable has 
been added to this report to indicate the frequency of occurrence. This variable is particularly useful 
for the invertebrate species in which only presence is recorded, however, it is equally important in 
indicating how common a species is found in trawl samples. 
Table 1 shows the codes used for the various station, hydrographic, atmospheric, and habitat 
parameters. The corresponding station information is located in Tables 2-13 (major tributaries and 
secondary water systems) and Tables 14-25 (Chesapeake Bay). The hydrographic and atmospheric. 
data for the tributaries and secondary water systems are found in Tables 26-37, with the Bay in 
Tables 38-49. 
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Catch, catch per unit effort (CPUE), and length statistics for data pooled from all sampling 
for the entire year are given in Table 50. Data for the Chesapeake Bay, the tributaries and secondary 
water systems by system, pooled over months, is presented in Tables 51-58. In previous Summary 
Reports, data for the Chesapeake Bay survey only, by segment, was pooled by months and shown 
in a separate table. In an effort to conserve printed space, the Bay data has been included together 
with the other water systems. Tables 59-136 contain analogous data summaries by each month and 
system for the Chesapeake Bay and the tributary and secondary surveys. 
Comments are often necessary to convey concerns, note unique occurrences, and provide 
general information about a particular sample. These comments are often written on data sheets then 
transferred to the database. They provide insight into observations which may be of interest. 
Comment information are provided in Tables 137-148. No attempt has been made to correct 
grammatical mistakes within these comments, they are presented as a means of clarifying 
observations of concern. 
Figures 2-13 show the locations of stations occupied each month in 1999, with Figure 14 
showing relative position of the fixed mid-channel stations. Figures 15-49 geographically illustrate 
catch by month for the predominant species (the 18 most abundant finfish species - historically, four 
categories of blue crabs, plus other species of interest, arranged alphabetically) over the entire 
sampling area. These illustrations provide a helpful synopsis for showing temporal and geographic 
distribution of these species. With the additional sampling taking place in the tributaries and 
secondary water systems it was necessary to remove zero catch values to clarify the maps. As a 
result, the data shown represents only where and when specimens were captured. This is a change 
from volumes prior to 1997. Figures 50-84 provide monthly length-frequency summaries for the 
above selected species. These graphs and accompanying statistics are useful in separating young-of-
year from older fish since the age of each fish is not taken. Calendar year is not the optimal way to 
present such data for species that spawn late in the year, however the figures are presented this way 
for convenience and consistency. All data collected in 1999 are presented in these figures. 
The appendices at the end of this volume provide additional background into the methods 
and operations of this program. Appendix A provides common and scientific names of all species 
captured in 1999 along with the standard sampling protocol for each species. Appendix B shows 
a sample data sheet from the Chesapeake Bay in October 1999, along with the associated 
invertebrate and habitat data sheets for the particular day of sampling. Appendix C displays the 
survey's depth strata and associated geographic regions for the Chesapeake Bay and its tributaries. 
Appendix D describes the strata for the random stratified design surveys. 
Observations on the 1999 Sampling Season 
Due to an unusually dry Spring and Summer in 1999, the salinity gradient was extended 
















blue catfish population upstream to lower salinity since the uppermost river stations showed a 
decrease in numbers. Higher than usual salinity in the Bay may also explain why greater numbers 
of Atlantic cutlassfish, banded drum, star drum, and silver seatrout were caught this year. Other 
species caught in higher numbers this year were hickory shad, threadfin shad, Atlantic herring, and 
silver perch. Also of note were the large numbers of penaeid shrimp (pinks and whites) caught in 
the fall months of 1999. Spot, scup, and blue crabs remained at low levels, while weakfish seemed 
to increase slightly. There was a drop in the numbers of Atlantic croaker and American eels caught 
in the survey. 
On September 15th 1999, localized flooding caused by Hurricane Floyd sent fresh water into 
the rivers which affected the salinity gradients. By the time sampling started for October, 
hydrographic data was back within normal ranges and there seemed to be no lasting effect. 
DISCUSSION 
The purpose of this report is to present a quick visual summary of the data collected during 
the 1999 VIMS trawl survey. A more analytical review of these data for target species for 1979-
1995 is presented by Geer and Austin, 1998. 
With a Virginia-wide random stratified design (RSD) survey of the Bay and tributaries fully 
established, the program can provide better statistical results for species of concern. The fixed 
transect sampling has provided a historical perspective for over forty years, and will continue to do 
so as part of the present RSD. The results from these surveys are already providing dividends: 
catching target species over a broader temporal scale than the fixed station transects; providing first-
time observations for several species; and indications to size variations based on depth and/or strata 
(Geer and Austin, 1996a). With several long-term goals completed, the program is setting new goals 
for the future. These include an extensive evaluation of historical data, to correct possible erroneous 
values, examining data of similar studies for inclusion into the database, and using these historical 
values as a way to judge present sampling. Additionally, these data are available on-line under the 
program's 'home page' (www.fisheries.vims.edu/trawlseine/mainpage.htm). Conversion factors 
for gear and vessel have been provisionally applied to these data to standardize catch rates for all 
survey years back to 1955 (Geer and Austin 1998). These results will provide a longer reliable time 
series of juvenile abundance. The addition of habitat data allows the program to explore essential 
fish habitat for various life stages, while the records of invertebrate species will further enhance the 
knowledge of the trophic interactions taking place in the Chesapeake Bay. 
NOTICE 
No portion of this report may be used without consent or citation of the Virginia Institute of 
Marine Science, Trawl Survey Project. For further information contact Chris Bonzek or Patrick Geer 
at the Virginia Institute of Marine Science, Gloucester Point, Virginia, 23062, Telephone (804) 684-
7000, FAX (804) 684-7327. 
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Table 1. VIMS codes for selected parameters as used in the trawl survey database. 
These same codes appear in several of the included tables and figures. 
11 
Chesapeake Bay 
1: Bottom Western Shore; 12-30 ft 
2: Bottom Eastern Shore; 12-30 ft 
3: Bottom Plain; 30-42 ft 
4: Bottom Deep;?: 42 It 
S 1: Bottom Western Shallow; 4-12 ft 
S2: Bottom Eastern Shallow; 4-12 ft 
5: Lower Western Shore; 12-30 ft 
6: Lower Eastern Shore; 12-30 ft 
7: Lower Plain; 30-42 ft 
8: Lower Deep;?: 42 ft 
SS: Lower Western Shallow; 4-12 It 
S6: Lower Eastern Shallow; 4-12 It 
9: Upper Western Shore; 12-30 ft 
10: Upper Eastern Shore; 12-30 ft 
11: Upper Plain; 30-42 ft 
12: Upper Deep;?: 42 ft 
S9: Upper Western Shallow 4-12 ft 
S 10: Upper Eastern Shallow 4-12 ft 
TO\VD[R 1: Tow Direction, up or down stream 
1: Upstream 
2: Downstream 




4: Oblique with 
5: Oblique against 
6: Slack 
TIDE: Tidal stage 
I: Early flood 
2: Maximum tlood 
3: Late tlood 
4: Slack before ebb 
5: Early ebb 
6: Maximum ebb 
7: Late ebb 
8: Slack before tlood 
SEASTATE 
0: Calm-glassy Om 
l: Calm-rippled 0-0. l m 
2: Smooth-wavelets 0.1-0.Sm 
3: Slight 0.5-1.25m 
4: Moderate 1.25-2.5111 
5: Rough 2.5-4111 
6: Very rough 4-6111 
7: High 6-9m 
8: Vt:ry high 9-14m 
9: Phenomenal >14m 
\VEATHER: Observed weather 
0: Clear-no cloud at any level 




7: Snow-rain and snow mix 
8: Showers 3: Sand, dust storm, or blowing snow 
4: Fog-thick, dust, or haze 9: Thunderstorms 
STRATUM: Geographic stratum 
York R. 
30: Bottom; 4-12 ft 
31: Bottom; 12-30 It 
32: Bottom; 30-42 ft 
33: Bot. & Lower; ?: 42 n 
34: Lower; 4-12 ft 
35: Lower; 12-30 ft 
36: Lower; 30-42 ft 
37: Upper & Top; 4-12 ft 
38: Upper; 12-30 tl 
39: Upper & Top;?: 30 ft 
40: Top; 12-30 ft 
Rappahannock R. 
50: Bottom; 4-12 ft 
51: Bottom; 12-30 tl 
52: Bottom; 30-42 It 
53: Bottom: ?: 42 It 
54: Lower; 4-12 ft 
55: Lower; 12-30 ft 
56: Lower; 30-42 It 
57: Lower;?: 42 ft 
58: Upper; 4-12 It 
59: Upper; 12-30 ft 
60: Up. & Top;?: 30ft 
61: Top; 4-12 ft 
62: Top; 12-30 ft 
12 
James R. 
70: Bottom; 4-12 tt 
71: Bottom; 12-30 ft 
72: Bottom; 30-42 ft 
73: Bot. & Lower: ?: 42ft 
74: Lower; 4-12 tt 
75: Lower; 12-30 n 
76: Lower; 30-42 tl 
77: Upper; 4-12 tt 
78: Upper; 12-30 n 
79: Upper & Top; ?: 30 ft 
80: Top: 4-12 tl 
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Sand (hard) bottom 
Mud (soft) bottom 
Hydroids: 
Sertularia cupressina - "White Hair" 
Garveiafranciscana - "Rope Grass" 
Pennaria disticha - "Feather Hydroid" 
DMF Dead man's fingers/Rubbery Bryozoan: 
Alcyonidium sp. 
SPG Sponges: 
1vlicrociona prolifera - "Redbeard Sponge" 
Haliclona loosanoffi - "Loosanoffs Haliclona" 
SQT Sea squirts: 
lvfogula sp. 
SHL Shell bottom: 
Crassostrea virginica - "Common Oyster" 
Rangia cuneata - "Wedge Rangia" 
Jschadium recurvwn - "Bent Mussel" 
kfytilus edulis - "Blue Mussel" 
SA V Submerged Aquatic Vegetation: 
Zostera marina - "Eelgrass" 
Ruppia maritima - "Widgeon grass" 
SWD Seaweeds: 
COR Coral: 
Ulva lactuca - "Sea Lettuce" 
Agardhiella tenera - "Tapered Red Weed" 
Graci/aria sp. 
Leptogorgia virgulata - "Sea Whip" 
Astrangia danae - "Star Coral" 
TUB Tube Worms: 
Chaetopterus sp. 
DET Detritus 
ART Artificial (Trap Stakes, Ballast Rocks, Coal, Tires, Trash, etc.) 
UNK Undetermined 
Abundance is estimated relative to the capacity of a commercial nest tote (internal dimensions 
25. 7"x 16. 7"x 1 O", approximately 18 gallons). Categories include: 0.1 = trace, 1 = 1/t bin, 2 = Yi bin, 
3 = % bin, 4 = full bin, etc. 
13 
Tables 2-13. Station data for the tributaries (James, York, and Rappahannock Rivers) and 
the secondary water systems (Pocomoke Sound, Mobjack Bay, Piankatank 
and Great Wicomico Rivers) by month. 
The secondary water systems were sampled once per quarter beginning in 
July, 1998. 
Explanation: To conserve space, some variables are presented as coded values. Code keys 








































































































River Stat. Stratum Station 
River Mile Tvoe Code Date 
GW l R 121 19990121 
GW 2 R 121 19990121 
GW 3 R 121 19990121 
GW 5 R 122 19990121 
GW 7 R 122 19990121 
GW 8 R 122 19990121 
JA JAOI F 71 19990113 
JA JA05 F 71 19990113 
JA JA13 F 76 19990113 
JA JA17 F 75 19990113 
JA JA24 F 79 19990113 
JA JA27 F 78 19990114 
JA JA27 F 78 19990114 
JA JA35 F 81 19990114 
JA JA40 F 81 19990114 
JA 2 R 70 19990113 
JA 3 R 71 19990113 
JA 5 R 72 19990113 
JA 7 R 73 19990113 
JA 8 R 73 19990113 
JA 9 R 74 19990113 
JA 11 R 75 19990113 
JA 14 R 76 19990113 
JA 15 R 77 19990114 
JA 18 R 78 19990114 
JA 19 R 79 19990114 
JA 20 R 79 19990114 
JA 21 R 80 19990114 
JA 23 R 81 19990114 
PK PK02 F 106 19990119 
PK PK03 F 106 19990119 
PK PK04 F 106 19990119 
PK l R 105 19990119 
PK 4 R 105 19990119 
PK 5 R 106 19990119 
PK 8 R 106 19990119 
RA RA02 F 53 19990119 
RA RAIO F 53 19990119 
RA RAIS F 57 19990120 
RA RA20 F 57 19990120 
RA RA25 F 59 19990120 
RA RA30 F 62 19990120 
RA RA35 F 62 19990120 
RA RA40 F 62 19990120 
RA I R 50 19990119 
RA 4 R 51 19990119 
RA 6 R 52 19990119 
RA 7 R 53 19990119 
RA 9 R 54 19990119 
RA 11 R 55 19990120 
RA 14 R 56 19990120 
RA 15 R 57 19990119 
RA 17 R 58 19990120 
RA 19 R 59 19990120 
RA 21 R 60 19990120 
RA 22 R 60 19990120 
RA 23 R 61 19990120 
RA 25 R 62 19990120 
YK YK02 F 32 19990111 
YK YK05 F 32 19990111 
YK YKlO F 35 19990111 
YK YK15 F 35 19990112 
YK YK20 F 38 19990112 
YK YK25 F 38 19990112 
YK YK30 F 40 19990112 
YK YK35 F 40 19990112 
YK YK40 F 40 19990112 
YK I R 30 19990111 
YK 4 R 31 19990111 
YK 5 R 32 19990111 
YK 7 R 33 19990111 
YK 8 R 33 19990111 
YK 9 R 34 19990111 
YK 12 R 35 19990111 
YK 14 R 36 19990112 
YK 15 R 37 19990112 
YK 16 R 37 19990112 
YK 17 R 38 19990112 
YK 19 R 39 19990112 








































































































































































































































































































































Distance Duration Depth Direction Sea Tidal 
(m) (min) (m) One Two State Stage 
446.5 5.00 2.2 1 O 2 
445.0 5.00 3.5 1 O 2 
376.1 5.00 5.0 2 2 O 2 
460.5 5.00 5.0 l l O 2 
493.4 5.00 5.2 l l O 2 
476.3 5.00 6.6 I I O 2 
309.3 5.00 8.5 I 2 3 5 
281.1 5.00 4.9 l 2 2 7 
340.8 5.00 13.5 I 2 2 7 
320.4 5.00 5.7 I 6 2 8 
375.5 5.00 8.6 I 2 2 7 
340.8 5.00 9.1 2 2 I 2 
340.8 5.00 9.1 2 2 l 2 
552.7 5.00 7.6 l I 3 
513.4 5.00 6.1 I l 3 
340.8 5.00 3.1 2 2 7 
372.6 5.00 3.9 2 2 7 
293.2 5.00 10.1 2 2 6 
269.3 5.00 20.0 2 3 5 
284.7 5.00 19.6 2 3 5 
317.8 5.00 1.5 2 3 7 
297.4 5.00 6.0 2 2 7 
383.8 5.00 11.9 2 2 7 
316.7 5.00 3.4 2 2 l 2 
307.7 5.00 7.3 2 2 I 2 
516.9 5.00 11.0 I 1 I 3 
364.4 5.00 15.2 2 2 I 3 
486.6 5.00 3.0 I 1 2 2 
388.8 5.00 5.2 2 2 1 3 
411.1 5.00 6.9 2 2 3 3 
444.6 5.00 6.7 I I 2 3 
422.5 5.00 4.9 2 2 l 3 
376.9 5.00 2.7 l l 3 3 
376.1 5.00 1.5 2 2 3 3 
419.4 5.00 5.4 l I l 3 
407.3 5.00 6.3 l l 3 3 
485.3 5.00 17.1 I 2 3 5 
454.3 5.00 18.5 I 2 I 5 
484.5 5.00 14.0 l 1 I I 
497.8 5.00 15.2 I I 1 l 
517.8 5.00 8.5 I I l l 
499.5 5.00 5.5 I I 2 I 
529.2 5.00 5.5 I I 1 2 
550.9 5.00 4.3 I I I 2 
383.8 5.00 2.0 I 2 l 5 
378.5 5.00 7.2 I 2 I 5 
368.7 5.00 11.8 I 2 I 5 
343.0 5.00 19.8 I 2 3 5 
353.4 5.00 2.5 I 2 l 5 
453.0 5.00 6.7 l l I I 
505.2 5.00 11.6 I l I I 
411.1 5.00 15.6 I 2 l 5 


























5.00 4.0 1 1 I I 
5.00 10.7 I I I I 
5.00 9.1 I I l 2 
5.00 1.8 2 2 2 I 
5.00 5.5 I I I l 
5.00 10.8 I " 2 7 
5.00 15.2 I 2 2 7 
5.00 8.3 I l I I 
5.00 8.1 l 2 2 5 
5.00 6.2 1 2 2 6 
5.00 8.2 I 2 2 6 
5.00 4.9 1 2 l 6 
5.00 6.3 l 2 2 6 
5.00 3. 7 1 2 I 6 
5.00 3.7 2 I 2 7 
5.00 5.9 l 2 2 7 
5.00 9.8 2 2 l l 
5.00 15.2 I 2 2 7 
5.00 19.8 I 2 2 7 
5.00 2.6 2 2 2 I 
5.00 9.9 2 2 I I 
5.00 9.5 I 2 2 5 
5.00 2.6 I 2 2 5 
5.00 3.2 2 1 2 6 
5.00 6.8 I 2 2 5 
5.00 9.4 I 2 2 5 
5.00 7.3 I 2 2 6 
E!::: 
Table 3. 
'(~ February 1999 
System+ Stat# or Location Tow Param<!ters 
Cruise River Stat. Stratum Station Beginning Beginning Ending Ending Distance Duration Depth Direction Sea Tidal @:: Number River Mile Type Code Date Time Latitude Longitude Latitude Lon[(itude (m) (min) (m) One Two State Stage JA990203 JA JAOI F 71 19990203 1546 3659.76 7619.50 3659.66 7619.68 330.3 5.00 6.8 I 2 I 7 
JA990204 JA JA05 F 71 19990204 835 3656.91 7622.86 3656.88 7623.19 504.3 5.00 6.1 I l 2 I 
JA990204 JA JA13 F 76 19990204 956 3701.40 7630.56 3701.57 7630.84 529.2 5.00 7.1 l l I 1 ~ JA990204 JA JA17 F 75 19990204 1059 3705.02 7636.71 3705.28 7636.89 553.9 5.00 7.1 l I I l JA990204 JA JA24 F 79 19990204 1132 3709.19 7638.47 3709.46 7638.51 504.0 5.00 10.1 l I 2 l JA990204 JA JA27 F 78 19990204 1206 3712.46 7639.27 3712.64 7639.54 528.6 5.00 9.5 I I I I JA990204 JA JA35 F 81 19990204 1357 3711.22 7645.74 3711.43 7645.93 484.5 5.00 8.0 l l I 2 
JA990204 JA JA40 F 81 19990204 1510 3713.83 7649.67 3713.79 7649.45 342.3 5.00 5.5 2 2 2 3 ~ JA990204 JA l R 70 19990204 912 3655.15 7627.28 3655.34 7627.49 475.1 5.00 3.8 1 l 2 1 i JA990204 JA 3 R 71 19990204 857 3655.43 7625.30 3655.34 7625.61 499.5 5.00 4.8 I I 2 I JA990203 JA 6 R 72 19990203 1612 3659.47 7619.81 3659.38 7619.92 236.1 5.00 10.1 l 2 l 7 JA990203 JA 7 R 73 19990203 1557 3659.66 7619.31 3659.58 7619.45 259.2 5.00 17.4 I 2 I 7 
JA990203 JA 8 R 73 19990203 1532 3659.67 7618.99 3659.63 7619.16 268.6 5.00 20.1 I 2 I 7 
(~ 
JA990204 JA 10 R 74 19990204 1029 3701.62 7631.94 3701.72 7632.21 450.0 5.00 ') ~ I 4 I I 
__ ., 
JA990204 JA 12 R 75 19990204 1111 3705.79 7637.14 3706.05 7637.31 546.6 5.00 8.2 1 1 2 1 
JA990204 JA 14 R 76 19990204 1014 3701.16 7630.87 3701.05 7630.67 365.8 5.00 9.8 2 2 1 1 
JA990204 JA 16 R 77 19990204 1227 3713.25 7640.03 3713.22 7640.34 474.1 5.00 ,, ' I l l 2 
JA990204 JA 17 R 78 19990204 1151 3710.82 7638.93 3711.11 7639.04 562.7 5.00 i7 I 1 l 1 
/(~ JA990204 JA 19 R 79 19990204 1415 3712.43 7647.16 3712.64 7647.37 503.1 5.00 17.7 l 1 2 2 JA990204 JA 20 R 79 19990204 1542 3712.69 7647.48 3712.58 7647.27 378.5 5.00 20.5 2 2 2 3 
JA990204 JA 21 R 80 19990204 1320 3710.86 7642.93 3710.64 7643.12 499.5 5.00 3.9 1 1 2 2 
JA990204 JA 23 R 81 19990204 1338 3710.83 7645.51 3711.01 7645.80 552.5 5.00 8.1 1 l 2 2 
MB990216 MS MSOI F 93 19990216 1019 3719.08 7625.80 3719.05 7626.06 398.8 5.00 6.4 l 2 1 5 (@: MB990216 MW MW02 F 93 19990216 1108 3722.02 7625.96 3722.09 7626.20 386.9 5.00 5.8 1 2 1 5 MB9902!6 MN MN02 F 93 19990216 1207 3723.89 7624.35 3724.11 7624.38 410.2 5.00 7.0 l 2 1 6 MB990216 ME ME02 F 93 19990216 1307 3723.48 7620.21 3723.65 7620.36 388.8 5.00 4.6 1 2 1 6 MB990216 MB MB02 F 91 19990216 1348 3719.02 7619.94 3718.84 7619.75 441.1 5.00 5.4 2 l 1 6 MB990216 MB MB03 F 91 19990216 1246 3721.06 7621.97 3720.85 7621.85 429.7 5.00 6.0 2 I l 6 
1@: MB990216 MB MB04 F 90 19990216 916 3717.12 7622.07 3717.19 7621.80 430.1 5.00 2.9 2 6 I 4 MB990216 MB I R 90 19990216 1334 37.~0.16 7619.37 3720.00 7619.58 435.5 5.00 2.1 2 I 1 6 MB9902!6 MB 2 R 90 19990216 1038 3720.38 7623.68 3720.57 7623.74 363.7 5.00 3.0 I 2 1 5 MB990216 MB 4 R 90 19990216 1232 3721.56 7621.97 3721.53 7621.68 444.0 5.00 3.0 2 I l 6 MB990216 MB 5 R 91 19990216 1405 3718.12 7618.02 3717.96 7618.20 403.3 5.00 4.8 2 I I 7 ~ MB990216 MB 6 R 91 19990216 933 3718.82 7621. 92 3719.03 7621.96 393.8 5.00 5.9 I 2 I 5 MB990216 MB 8 R 91 19990216 1053 3721.66 7624.21 3721.69 7624.47 398.8 5.00 7.6 I 2 I 5 MB990216 MS 10 R 92 19990216 955 3719.15 7625.08 3719.15 7625.31 349.3 5.00 2.0 I 2 I 5 MB990216 MW 12 R 92 19990216 1124 3722.86 7627.56 3723.08 7627.56 407.7 5.00 ") - I 2 I 5 
-· I MB990216 MS 14 R 93 19990216 1009 3719.01 7625.38 3719.03 7625.66 426.9 5.00 6.2 I 2 I 5 ~ MB990216 MN 15 R 93 19990216 1155 3723.37 7624.31 3723.56 7624.33 353.4 5.00 7.3 1 2 l 5 RA9902l l RA RA02 F 53 19990211 1322 3735.81 7620.97 3735.88 7621.23 415.7 5.00 17.1 I 2 3 7 RA990211 RA RAIO F 53 19990211 1430 3738.00 7628.34 3737.95 7628.63 450.1 5.00 16.7 I 6 2 8 RA9902!0 RA RAIS F 57 19990210 945 3739.91 7633.01 3740.08 7633.16 388.8 5.00 13.5 I 2 2 5 RA990210 RA RA20 F 57 19990210 1036 3743.75 7634.75 3743.51 7634.68 457.3 5.00 11.3 2 I 2 5 
'@: RA990210 RA RA25 F 59 19990210 1153 3747.13 7640.28 3747.26 7640.47 375.9 5.00 9.1 I 2 2 5 RA990210 RA RA30 F 62 19990210 1248 3751.30 7645.30 3751.42 7645.47 340.8 5.00 5.6 I 2 2 6 RA9902!0 RA RA35 F 62 19990210 1345 3754.40 7648.17 3754.51 7648.35 341.0 5.00 4.9 l 2 2 7 RA990210 RA RA40 F 62 19990210 1418 3757.79 7651.62 3757.99 7651.63 370.9 5.00 3.9 I 2 2 7 RA990209 RA 2 R 50 19990209 16CXl 3736.60 7617.46 3736.76 7617.66 424.5 5.00 3.0 I I 2 3 @: RA990211 RA 4 R 51 19990211 1335 3736.13 7621.08 3736.13 7620.80 425.3 5.00 6.6 2 I 2 7 RA9902ll RA 6 R 52 1999021 l 1415 3737.59 7626.73 3737.67 7626.99 421.8 5.00 9.8 l 2 2 7 RA990211 RA 8 R 53 19990211 1352 3736.59 7622.69 3736.70 7622.93 417.6 5.00 11.3 I 2 2 7 RA990211 RA 9 R 54 19990211 1446 3736.89 7628.81 3736.85 7629.08 416.7 5.00 3.0 I I I I RA990211 RA 11 R 55 19990211 1529 3737.96 7632.34 3737.84 7632.10 427.0 5.00 5.8 2 2 I I @: RA990210 RA 14 R 56 19990210 1003 3741.28 7633.62 3741.48 7633.69 385.5 5.00 30.2 I 2 2 5 RA990211 RA 15 R 57 19990211 1508 3737.89 7630.37 3738.02 7630.61 436.9 5.00 15.9 I I I I RA990210 RA 18 R 58 19990210 1227 3749.60 7644.88 3749.79 7644.92 357.3 5.00 3.4 I 2 2 6 RA990210 RA 20 R 59 19990210 1108 3745.38 7635.89 3745.49 7636.09 365.8 5.00 7.3 I 2 2 5 RA990210 RA 21 R 60 19990210 1055 3744.80 7635.71 3744.94 7635.89 376.9 5.00 11.2 I 2 2 5 RA990210 RA 22 R 60 19990210 1122 3745.31 7636.21 3745.38 7636.45 386.9 5.00 9.1 I 2 2 5 @: RA990210 RA 23 R 61 19990210 1327 3753.97 7646.81 3754.11 7646.97 355.5 5.00 2.1 I 2 2 6 RA990210 RA 25 R 62 19990210 1303 3751.36 7645.77 3751.52 7645.89 348.0 5.00 3.9 I 2 2 6 YK990203 YK YK02 F 32 19990203 805 3713.66 7627.56 3713.66 7627.36 303.8 5.00 11.9 2 2 2 I YK990203 YK YK05 F '') 19990203 722 3714.14 7629.48 3714.05 7629.28 346.5 5.00 15.3 2 2 I .,_ I YK990202 YK YKlO F 35 19990202 1447 3718.45 7635.31 3718.21 7635.10 547.3 5.00 8.4 2 I I 6 t YK990202 YK YK15 F 35 19990202 847 3723.33 7639.44 3723.55 7639.66 527.1 5.00 7.2 I I I I YK990202 YK YK20 F 38 19990202 911 3726.00 7642.50 3726.23 7642.76 581.0 5.00 7.3 I I I I YK990202 YK YK25 F 38 19990202 1035 3729.03 7645.08 3729.22 7645.44 650.3 5.00 IO.I I I I I YK990202 YK YK30 F 40 19990202 1118 3732.89 7649.61 3732.64 7649.68 475.3 5.00 6.2 I I 1 2 YK990202 YK YK35 F 40 19990202 1144 3733.10 7651.71 3733.39 7651.59 567.4 5.00 6.8 I I I 2 t YK990202 YK YK40 F 40 19990202 1217 3733.02 7653.05 3732.90 7653.37 534.5 5.00 3.9 I I 0 2 YK990203 YK 2 R 30 19990203 900 3715.38 7623.34 3715.33 7623.65 479.9 5.00 2.9 I I 0 I YK990202 YK 4 R 31 19990202 1525 3716.15 7631.65 3715.96 7631.45 465.0 5.00 4.5 2 1 I 6 YK990203 YK 5 R 32 19990203 825 3713.86 7625.83 3713.88 7625.63 306.0 5.00 12.6 2 2 2 1 YK990203 YK 7 R 33 19990203 845 3714.64 7623.29 3714.73 7623.12 307.4 5.00 18.1 2 2 I I t YK990203 YK 8 R 33 19990203 738 3714.01 7629.21 3714.19 7629.51 564.7 5.00 14.6 I I I I YK990202 YK 10 R 34 19990202 824 3722.69 7639.70 3722.93 7639.91 547.3 5.00 ~ , 1 I I 1 ., __ YK990202 YK 11 R 35 19990202 1502 3717.39 7633.92 3717.27 7633.64 479.9 5.00 5.5 2 I 1 6 YK990202 YK 13 R 36 19990202 1432 3719.37 7635.91 3719.14 7635.71 523.4 5.00 11.2 2 I I 6 YK990202 YK 15 R 37 19990202 927 3725.99 7643.14 3726.20 7643.33 484.5 5.00 2.1 I I I I t; YK990202 YK 16 R 37 19990202 1052 3730.23 7647.00 3730.47 7647.23 565.5 5.00 4.1 I I I I YK990202 YK 18 R 38 19990202 945 3727.40 7644.23 3727.63 7644.39 490.6 5.00 4.5 I I I I YK990202 YK 19 R 39 19990202 1010 3727.80 7644.16 3728.07 7644.32 556.2 5.00 8.2 I I 1 2 YK990202 YK 20 R 39 19990202 1025 3728.51 7644.59 3728.78 7644.79 585.3 5.00 8.5 I I I 2 ~ 16 ~ 
r 
~·, c.J 
~ Table 4. March 1999 System+ Stat# or Location Tow Parameters Cruise River Stat. Stratum Station Beginning Beginning Ending Ending Distance Duration Depth Direction Sea Tidal 
~-
Number River Mile Type Code Date Time Latitude Longitude Latitude Longitude (m) (min) (m) One Two State Stage 
:J CP990323 CP CPO! F 111 19990323 1149 3752.82 7549.35 3753.03 7549.25 417.7 5.00 4.9 I 2 2 7 CP990323 CP CP03 F 113 19990323 1022 3748.92 7549.99 3749.10 7549.91 355.0 5.00 26.8 I 2 2 7 CP990323 CP CP05 F 112 19990323 857 3745.18 7553.47 3745.35 7553.38 343.4 5.00 10.0 1 2 1 7 
~I 
CP990323 CP I R 110 19990323 1330 3750.33 7546.91 3750.19 7547.00 293.2 5.00 1.9 2 2 2 2 CP990323 CP 2 R 110 19990323 1308 3752.35 7544.27 3752.35 7544.58 470.8 5.00 2.4 2 2 2 2 ; CP990323 CP 3 R 110 19990323 1247 3752.40 7546.73 3752.19 7546.68 396.5 5.00 3.0 2 2 2 1 
" CP990323 CP 4 R 110 19990323 1214 3754.58 7545.84 3754.47 7546.06 391.4 5.00 2.6 2 2 2 1 
I CP990323 CP 5 R Ill 19990323 946 3747.00 7552.34 3747.21 7552.26 407.7 5.00 3.9 1 2 2 7 
~) 
CP990323 CP 7 R 111 19990323 1100 3749.88 7549.89 3750.07 7549.82 367.8 5.00 6.5 I 2 2 7 CP990323 CP 8 R 111 19990323 1134 3752.09 7550.10 3752.30 7550.14 393.8 5.00 4.3 1 2 2 7 CP990323 CP 10 R 112 19990323 911 3745.33 7552.52 3745.47 7552.42 300.6 5.00 9.1 1 2 1 7 CP990323 CP 11 R 112 19990323 930 3745.64 7551.14 3745.85 7551.09 396.5 5.00 12.9 I 2 2 7 
I CP990323 CP 14 R 113 19990323 1004 3748.26 7550.47 3748.42 7550.37 333.l 5.00 22.9 l 2 2 7 
I CP990323 CP 16 R 113 19990323 1113 3749.85 7549.49 3749.64 7549.60 423.5 5.00 20.4 2 I 2 7 
~· 
JA990302 JA JAOl F 71 19990302 1158 3659.75 7619.47 3659.64 7619.63 317.2 5.00 6.4 I 2 3 5 / JA990302 JA JA05 F 71 19990302 1330 3657.16 7622.41 3657.25 7622.59 320.2 5.00 6.6 1 2 1 7 JA990302 JA JA13 F 76 19990302 1504 3701.38 7630.56 3701.46 7630.74 31 l.O 5.00 9.1 l 2 l 7 
I JA990305 JA JA17 F 75 19990305 1241 3705.32 7636.84 3705.15 7636.73 356.6 5.00 6.8 2 2 0 l 
~; 
JA990305 JA JA24 F 79 19990305 1147 3709.45 7638.41 3709.30 7638.47 292.5 5.00 9.4 2 2 0 1 
JA990305 JA JA27 F 78 19990305 815 3712.45 7639.27 3712.59 7639.42 345.3 5.00 8.3 I 2 1 7 
JA990305 JA JA35 F 81 19990305 847 3711.21 7645.73 3711.32 7645.89 317.2 5.00 7.0 1 2 I 7 JA990305 JA JA40 F 81 19990305 947 3713.79 7649.40 3713.89 7649.65 422.5 5.00 5.1 I 2 1 7 
I JA990302 JA I R 70 19990302 1213 3700.18 7619.32 3700.30 7619.42 269.3 5.00 2.7 l 2 3 5 
~-
JA990302 JA 4 R 71 19990302 1403 3658.30 7627.16 3658.40 7627.24 221.6 5.00 5.8 1 2 1 7 JA990302 JA 6 R 72 19990302 1338 3657.12 7624.83 3657.02 7624.85 187.8 4.50 11.5 1 2 I 7 i JA990302 JA 7 R 73 19990302 1243 3659.16 7620.10 
7619.30 
3.00 14.1 1 2 3 6 , JA990302 JA 8 R 73 19990302 1145 3659. 78 7619.14 3659.72 267.2 5.00 12.0 1 2 3 5 
I JA990302 JA 9 R 74 19990302 1429 3701.51 7629.01 3701.68 7629.14 371.8 5.00 2.7 1 2 I 7 
~· 
JA990302 JA 11 R 75 19990302 1449 3700.96 7629.66 3701.02 7629.84 295.1 5.00 8.8 1 2 I 7 
JA990302 JA 14 R 76 19990302 1537 3703.06 7634.78 3703.05 7634.98 304.3 5.00 11.! I 2 1 7 ? JA990305 JA 15 R 77 19990305 1215 3705.65 7639.07 3705.46 7639.10 355.0 5.00 2.2 2 2 0 1 JA990305 JA 17 R 78 19990305 1110 3709.iO 7638.70 3709.51 7638.68 353.4 5.00 4.8 2 6 1 8 
I JA990305 JA 19 R 79 19990305 1122 3709.65 7638.16 3709.54 7638.33 329.0 5.00 9.1 2 2 0 1 
~ JA990305 JA 20 R 79 19990305 915 3712.72 7647.54 3712.87 7647.47 297.6 5.00 13.1 I 2 I 7 JA990305 JA 21 R 80 19990305 1017 3712.iO 7650.64 3712.70 7650.37 410.1 5.00 2.6 2 6 l 8 JA990305 JA 24 R 81 19990305 1000 3713.83 7650.02 3713.75 7649.75 436.1 5.00 4.0 ., 6 2 8 RA990318 RA RA02 F 53 19990318 lOll 3736.00 7621.20 3736.08 7621.47 436.1 5.00 14.0 I 1 3 2 
I RA990318 RA RAIO F 53 19990318 1120 3737.97 7628.58 3737.97 7628.90 486.0 5.00 17.1 1 I 3 3 
f' RA990318 RA RAIS F 57 19990318 1155 
3740.14 7633.03 3740.37 7633.05 427.3 5.00 15.6 1 1 3 3 
RA990317 RA RA20 F 57 19990317 1014 3743.73 7634.71 3743.95 7634.93 527.1 5.00 14.1 1 1 1 2 RA9903!7 RA RA25 F 59 19990317 1202 3747.34 7640.61 3747.55 7640.86 543.7 5.00 8.2 I 1 I 3 






























































































River Stat. Stratum Station 
River Mile Type Code Date 
JA JAOl F 71 19990407 
JA JA05 F 71 19990407 
JA JA13 F 76 19990407 
JA JA17 F 75 19990407 
JA JA24 F 79 19990407 
JA JA27 F 78 1999!>407 
JA JA35 F 81 19990408 
JA JA40 F 81 19990407 
JA 2 R 70 1999!>407 
JA 4 R 71 1999()407 
J A 6 R 72 1999!>407 
JA 7 R 73 1999!)407 
JA 8 R 73 19990407 
JA 10 R 74 1999!>407 
JA II R 75 19990407 
JA 13 R 76 19990407 
CL 16 R 77 19990408 
JA 18 R 78 19990408 
JA 19 R 79 1999()407 
J A 20 R 79 19990407 
CL 22 R 80 19990408 
CL 23 R 81 19990408 
MS MSOI F 93 19990409 
MW MW02 F 93 19990409 
MN MN02 F 93 19990409 
ME ME02 F 93 19990409 
MB MB02 F 91 19990409 
MB MB03 F 91 19990409 
MB MB04 F 90 19990409 
MB 2 R 90 19990409 
MB 3 R 90 19990409 
MB 4 R 90 19990409 
MB 5 R 91 19990409 
MB 7 R 91 1999()409 
MB 8 R 91 1999(>409 
MN 11 R 92 19990409 
ME 12 R 92 19990409 
MN 14 R 93 19990409 
MN 16 R 93 19990409 
RA RA02 F 53 19990414 
RA RAIO F 53 19990414 
RA RAIS F 57 19990414 
RA RA20 F 57 19990415 
RA RA25 F 59 19990415 
RA RA30 F 62 19990415 
RA RA35 F 62 19990415 
RA RA40 F 62 19990415 
RA 2 R 50 19990414 
RA 3 R 51 19990414 
RA 5 R 52 19990414 
RA 7 R 53 19990414 
RA 10 R 54 19990415 
RA 12 R 55 19990414 
RA 14 R 56 19990415 
RA 15 R 57 19990414 
RA 17 R 58 19990415 
RA 19 R 59 19990415 
RA 21 R 60 19990415 
RA 22 R 60 19990415 
RA 24 R 61 19990415 
RA 25 R 62 19990415 
YK YK02 F 32 19990406 
YK YK05 F 32 19990406 
YK YKlO F 35 19990405 
YK YK15 F 35 19990405 
YK YK20 F 38 19990405 
YK YK25 F 38 19990405 
YK YK30 F 40 1 9990405 
YK YK35 F 40 19990405 
YK YK40 F 40 19990405 
YK 2 R 30 19990405 
YK 3 R 31 19990406 
YK 6 R 32 19990406 
YK 7 R 33 19990406 
YK 8 R 33 I 9990405 
YK 10 R 34 19990405 
YK 12 R 35 19990405 
YK 14 R 36 19990405 
YK 15 R 37 19990405 
YK 16 R 37 19990405 
YK 18 R 38 19990405 
YK 19 R 39 19990405 



































































































































































































































































Distance Duration Depth Direction Sea Tidal 
(m) (min) (m) One Two State Stage 
400.9 5.00 8.5 1 2 1 6 
316.7 5.00 5.8 I 2 1 6 
424.3 5.00 11.6 1 2 0 7 
399.5 5.00 7.3 1 I O 1 
447.0 5.00 6.4 I 1 I 1 
458.4 5.00 10.7 I 1 0 1 
294.6 5.00 7.4 1 2 0 6 
351.3 5.00 3.0 2 2 0 2 
436.4 5.00 2.4 1 2 1 7 
407.6 5.00 5.8 1 2 0 7 
431.0 5.00 10.4 1 2 1 6 
353.3 5.00 21.6 1 2 1 6 
348.0 5.00 20.4 1 2 1 6 
444.6 5.00 3.0 1 1 0 1 
493.6 5.00 5.5 1 2 1 7 
391.4 5.00 9.1 1 2 0 7 
390.9 5.00 2.3 1 2 0 6 
259.2 5.00 7.3 1 2 1 6 
346.5 5.00 9.8 2 2 0 2 
537.3 5.00 12.2 1 1 0 1 
330.3 5.00 2.7 1 2 1 6 
320.2 5.00 8.5 I 2 1 6 
446.7 5.00 5.8 1 1 2 2 
422.5 5.00 5.8 I I 2 2 
539.6 5.00 6.7 1 I 3 I 
345.3 5.00 4.9 1 2 1 7 
382.1 5.00 5.2 1 2 2 7 
446.4 5.00 5.8 1 1 2 1 
430.1 5.00 3.0 2 2 3 3 
423.5 5.00 3.4 2 6 2 8 
342.2 5.00 1.2 2 2 3 I 
514.2 5.00 1.2 2 1 1 7 
518.4 5.00 6.1 I 2 2 7 
472.1 5.00 5.8 1 1 2 2 
552.5 5.00 5.2 1 I 2 1 
435.8 5.00 2.7 1 1 2 1 
380.1 5.00 3.0 1 2 1 7 
427.3 5.00 6.7 2 2 3 1 
506.7 5.00 4.3 I 1 3 1 
391.4 5.00 18.0 1 6 3 4 
440.9 5.00 18.3 1 2 3 5 
320.4 5.00 13.7 1 2 3 6 
523.4 5.00 16.2 1 I O 1 
326.0 5.00 7.0 2 2 0 2 
610.2 5.00 6.1 1 1 0 2 
505.2 5.00 5.5 1 1 0 3 
327.9 5.00 3.4 2 2 1 3 
367.8 5.00 2.4 1 2 2 5 
431.7 5.00 7.9 1 1 3 3 
357.1 5.00 9.4 1 2 3 5 
395.6 5.00 16.5 1 1 3 3 
508.4 5.00 2.6 I 1 O 1 
430.0 5.00 6.4 1 2 3 6 
380.1 5.00 10.4 2 2 0 1 
149.0 5.00 14.6 1 2 3 6 
537.6 5.00 1.8 1 1 O 2 
551.1 5.00 2.7 1 1 O 1 
537.9 5.00 7.3 I 1 1 2 
563.9 5.00 8.5 I 1 0 2 
346.5 5.00 2.1 2 2 O 3 
317.0 5.00 6.7 2 2 O 2 
472.3 5.00 11.0 2 2 O I 
506.7 5.00 12.9 2 1 O 7 
305.7 5.00 8.2 1 2 2 6 
387.7 5.00 8.7 1 2 2 7 
435.5 5.00 6.1 1 2 2 7 
436.9 5.00 7.9 1 I 2 1 
342.1 5.00 6.1 2 2 I 2 
356.6 5.00 5.8 2 2 1 1 
417.6 5.00 3.4 2 2 I 1 
421.8 5.00 2.4 2 2 2 3 
450.1 5.00 8.6 2 6 0 8 
455.7 5.00 10.4 2 2 0 1 
450.1 5.00 17.8 2 6 O 8 
364.4 5.00 15.2 1 1 2 3 
423.0 5.00 2.1 1 2 2 6 
364.4 5.00 4.0 1 2 2 7 
400.7 5.00 8.2 I 2 2 7 
435.1 5.00 1.8 1 1 2 1 
388.0 5.00 2.7 2 2 1 I 
400.7 5.00 6.1 I 2 2 7 
448.3 5.00 7.9 1 1 2 1 
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~ May 1999 ~ System+ Stat# or Location Tow Parameters 
~) 
Cruise River Stat. Stratum Station Beginning Beginning Ending Ending Distance Duration Depth Direction Sea Tidal 
Number River Mile Type Code Date Time Latitude Longitude Latitude Longitude (ml (min) (ml One Two State Stage 
CP990519 CP CPOl F 111 19990519 1240 3752.64 7549.34 3752.84 7549.27 385.5 5.00 5.8 1 I 3 1 CP990519 CP CP03 F 113 19990519 1146 3748.85 7550.05 3748.99 7549.87 376.9 5.00 27.7 1 1 3 1 
~! 
CP990519 CP CP05 F 112 19990519 1015 3745.13 7553.42 3745.28 7553.53 324.3 5.00 16.2 l 2 3 7 CP990519 CP 1 R 110 19990519 1446 3746.93 7553.47 3747.06 7553.39 269.8 5.00 2.5 l 1 3 3 CP990519 CP 2 R 110 19990519 1126 3747.26 7549.87 3747.08 7549.84 336.6 5.00 2.3 2 2 2 1 CP990519 CP 3 R 110 19990519 1411 3748.92 7548.07 3749.00 7547.84 379.5 5.00 2.4 1 1 3 2 /' CP990519 CP 4 R 110 19990519 1315 3753.07 7547.46 3752.95 7547.57 278.1 5.00 1.5 2 2 3 1 
I CP990519 CP 5 R 111 19990519 1113 3747.30 7550.51 3747.48 7550.44 350.l 5.00 5.2 1 6 2 8 
~~} CP990519 CP 7 R 111 19990519 1341 3751.29 7545.71 3751.09 7545.65 381.6 5.00 3.4 2 2 3 l CP990519 CP 8 R 111 19990519 1257 3754.31 7548.00 3754.51 7547.88 413.0 5.00 4.0 1 1 3 l CP990519 CP 9 R 112 19990519 1035 3745.22 7552.94 3745.06 7553.08 364.9 5.00 10.4 2 l 2 7 CP990519 CP 12 R 112 19990519 1219 3750.64 7548.75 3750.79 7548.56 400.7 5.00 11.2 1 l 3 1 
i CP990519 CP 13 R 113 19990519 1052 3745.81 7551.80 3745.86 7551.55 390.9 5.00 16.6 1 2 2 7 CP990519 CP 16 R 113 19990519 1203 3749.54 7549.88 3749.74 7549.87 370.9 5.00 15.2 1 1 3 1 
~;, JA990507 JA JAO! F 71 19990507 854 3659.83 7619.40 
3659.67 7619.59 413.7 5.00 4.7 1 2 3 .7 
JA990507 JA JA05 F 71 19990507 1004 3656.74 7623.19 3656.89 7623.36 379.4 5.00 4.9 1 2 3 7 
JA990506 JA JA13 F 76 19990506 920 3701.37 7630.54 3701.51 7630.74 399.5 5.00 8.2 l 2 1 6 
I JA990506 JA JA17 F 75 19990506 1013 3704.99 7636.70 3705.18 7636.82 396.5 5.00 7.0 I 2 1 6 
~ JA990506 JA JA24 F 79 19990506 1056 3709.10 7638.46 3709.30 7638.44 371.8 5.00 11.6 I 2 I 6 JA990506 JA JA27 F 78 19990506 1208 3712.48 7639.31 3712.66 7639.52 461.5 5.00 9.1 I 2 1 7 l JA990506 JA JA35 F 81 19990506 1250 3711.23 7645.77 3711.38 7645.97 411.7 5.00 7.5 1 2 3 7 , JA990506 JA JA40 F 81 19990506 1400 3713.78 7649.36 3713.90 7649.63 466.5 5.00 5.R I 1 2 1 JA990506 JA I R 70 19990506 1617 3655.62 7627.41 3655.58 7627.14 416.7 5.00 3.0 2 1 2 7 JA990507 JA 4 R 71 19990507 1039 3656.63 7624.90 3656.49 7624.66 447.4 5.00 7.4 2 I 2 7 ~ JA990507 JA 6 R 72 19990507 1020 3657.41 7623.58 3657.39 7623.83 381.5 5.00 9.1 I 2 3 7 JA990507 JA 7 R 73 19990507 935 3659.49 7619.16 3659.36 7619.33 353.1 5.00 19.0 I 2 3 7 JA990507 JA 8 R 73 19990507 920 3659.57 7618.99 3659.43 7619.20 411.1 5.00 21.2 1 2 3 7 JA990506 JA 9 R 74 19990506 937 3700.41 7631.88 3700.56 7632.05 379.4 5.00 2.7 1 2 1 6 JA990506 JA 12 R 75 19990506 1025 3705.02 7636.48 3705.16 7636.64 355.5 5.00 6.2 1 2 1 6 
r 
JA990506 JA 13 R 76 19990506 901 3700.44 7628.55 3700.54 7628.77 382.1 5.00 10.7 l 2 I 6 JA990506 JA 16 R 77 19990506 1154 3712.11 7639.93 3711.90 7639.76 467.0 5.00 3.4 2 1 1 7 JA990506 JA 18 R 78 19990506 1141 3711.37 7639.88 3711.52 7640.11 446.4 5.00 4.7 1 2 1 7 JA990506 JA 19 R 79 19990506 1120 3709.33 7638.32 3709.53 7638.22 400.5 5.00 12.2 1 2 1 6 
JA990506 JA 20 R 79 19990506 1307 3711.70 7646.38 3711.86 7646.58 424.5 5.00 9.1 l 2 3 7 
JA990506 JA 21 R 80 19990506 1234 3710.97 7643.75 3710.85 7643.96 388.8 5.00 2.8 l 2 3 7 
' ·9 JA990506 JA 24 R 81 19990506 1344 3712.37 7647.27 3712.59 7647.50 536.9 5.00 6.1 1 1 2 l 
RA990510 RA RA02 F 53 19990510 1125 3735.83 7621.05 3735.90 7621.34 459.2 5.00 16.9 1 2 2 6 
RA990510 RA RAIO F 53 19990510 1243 3737.93 7628.38 3737.95 7628.63 381.5 5.00 19.1 1 2 1 6 
RA990510 RA RA15 F 57 19990510 1407 3740.01 7633.01 3740.18 7633.10 343.4 5.00 14.0 1 2 1 7 
RA990511 RA RA20 F 57 19990511 1012 3743.83 7634.87 3744.04 7635.06 484.5 5.00 15.5 1 2 2 5 
RA990511 RA RA25 F 59 19990511 1106 3747.55 7640.53 3747.70 7640.75 434.6 5.00 8.5 1 2 2 5 
RA990511 RA RA30 F 62 19990511 1216 3751.30 7645.33 3751.50 7645.40 385.5 5.00 5.6 1 2 2 5 
RA990511 RA RA35 F 62 19990511 1238 3754.12 7647.71 3754.23 7647.93 391.4 5.00 7.1 1 2 2 5 RA990511 RA RA40 F 62 19990511 1346 3757.98 7651.71 3758.20 7651.73 408.8 5.00 3.0 I 2 2 6 
RA990510 RA 1 R 50 19990510 1111 3736.37 7619.99 3736.37 7620.25 394.9 5.00 3.9 1 2 2 6 
RA990510 RA 4 R 51 19990510 1305 3739.68 7628.38 3739.53 7628.16 434.6 5.00 7.0 2 1 1 7 
RA990510 RA 5 R 52 19990510 1143 3736.76 7622.54 3736.89 7622. 75 399.7 5.00 10.2 1 2 1 6 
RA990510 RA 8 R 53 19990510 1220 3737.57 7624.39 3737.72 7624.52 340.9 5.00 1.6 1 2 I 6 
RA990510 RA 10 R 54 19990510 1346 3737.37 7632.40 3737.55 7632.55 403.9 5.00 2.2 1 2 I 7 
RA990510 RA 11 R 55 19990510 1332 3737.32 7631.94 3737.49 7632.17 470.4 5.00 5.1 1 2 I 7 
RA990511 RA 14 R 56 19990511 942 3742.69 7633.91 3742.89 7634.05 427.3 5.00 9.4 1 2 2 5 
RA99051 l RA 15 R 57 19990511 957 3742.98 7633.90 3743.19 7634.10 493.7 5.00 16.8 l 2 2 5 
RA990511 RA 18 R 58 19990511 1202 3750.63 7645.05 3750.80 7645.23 417.1 5.00 2.5 1 2 2 5 
RA990511 RA 20 R 59 1999051 l 1142 3748.39 7642.27 3748.51 7642.51 427.0 5.00 5.8 I 2 1 5 
r 
RA990511 RA 21 R 60 19990511 1025 3744.84 7635.92 3745.01 7636.09 407.3 5.00 11.6 l 2 2 5 
' 
RA990511 RA 22 R 60 19990511 1043 3745.63 7636.60 3745.69 7636.78 295.1 5.00 8.8 l 2 2 5 
RA990511 RA 24 R 61 19990511 1314 3756.32 7651.34 3756.50 7651.47 387.6 5.00 2.4 1 2 0 6 
RA990511 RA 26 R 62 19990511 1252 3754.34 7648.19 3754.47 7648.43 436.9 5.00 4.9 I 2 l 5 
YK990505 YK YK02 F 32 19990505 812 3713.68 7626.97 3713.71 7627.23 398.8 5.00 11.0 1 2 2 7 
YK990505 YK YK05 F 32 19990505 737 3714.18 7629.21 3714.13 7628.91 465.0 5.00 12.:! 2 1 2 7 
YK990504 YK YKlO F 35 19990504 824 3718.44 7635.20 3718.58 7635.37 366.0 5.00 7.1 2 l 7 
YK990504 YK YK15 F 35 19990504 932 3723.20 7639.31 3723.34 7639.50 388.0 5.00 7.1 2 1 7 
YK990504 YK YK20 F 38 19990504 1436 3726.12 7642.66 3725.98 7642.51 345.3 5.00 7.0 ~ 6 l 4 
YK990504 YK YK25 F 38 19990504 1351 3729.11 7645.30 3728.96 7645.20 316.7 5.00 7.3 2 2 0 3 
YK990504 YK YK30 F 40 19990504 1135 3732.92 7649.61 3732.67 7649.64 465.5 5.00 4.3 l l l l 
' ) YK990504 YK YK35 F 40 19990504 1205 3733.05 7651.76 3733.26 7651.65 423.5 5.00 6.7 1 l 0 1 
YK990504 YK YK40 F 40 19990504 1235 3733.07 7652.99 3732.96 7653.26 458.0 5.00 3.1 l 1 0 1 
YK990505 YK l R 30 19990505 900 3713.84 7623.66 3713.81 7623.94 428.9 5.00 2.7 l 2 2 7 
YK990504 YK 4 R 31 19990504 735 3716.87 7632.79 3717.00 7633.00 399.7 5.00 6.6 l 2 l 7 
YK990504 YK 6 R 32 19990504 1550 3714.40 7629.26 3714.43 7629.49 353.7 5.00 9.3 l 2 2 6 
YK990505 YK 6 R 32 19990505 728 3714.38 7629.17 3714.40 7629.43 396.6 5.00 9.2 1 l 2 l 
YK990505 YK 7 R 33 19990505 830 3714.16 7625.39 3714.22 7625.13 410.3 5.00 14.6 2 1 2 7 
YK990505 YK 8 R 33 19990505 755 3714.08 7627.09 3714.13 7626.81 435.3 5.00 13. l 2 l 2 7 
YK990504 YK 9 R 34 19990504 749 3717.19 7633.14 3717.35 7633.28 364.9 5.00 2.3 l 2 l 7 
YK990504 YK 12 R 35 19990504 845 3720.56 7637.69 3720.72 7637.71 298.0 5.00 5.5 1 2 1 7 
YK990504 YK 14 R 36 19990504 911 3722.39 7638.52 3722.57 7638.69 421.8 5.00 9.6 1 2 1 7 
YK990504 YK 15 R 37 19990504 957 3725.56 7641.77 3725.71 7641.98 423. l 5.00 2.7 1 2 l 7 
YK990504 YK 16 R 37 19990504 1041 3727.79 7644.53 3728.03 7644.59 454.0 5.00 2.7 1 1 2 1 







































































































































































River Stat. Stratum Station 
Mile Type Code Date 
I R 121 1999()611 
2 R 121 19990611 
4 R 121 19990611 
5 R 122 19990611 
6 R 122 19990611 
7 R 122 19990611 
IAOI F 71 19990602 
JA05 F 71 19990601 
JAl3 F 76 19990601 
IAl7 F 75 1999()601 
JA24 F 79 19990601 
JA27 F 78 19990601 
JA35 F 81 19990601 
JA40 F 81 19990601 
I R 70 19990602 
3 R 71 19990601 
5 R 72 19990602 
7 R 73 19990602 
8 R 73 19990602 
9 R 74 19990601 
12 R 75 19990601 
13 R 76 19990601 
15 R 77 19990601 
17 R 78 19990601 
19 R 79 19990601 
20 R 79 1999060 I 
21 R 80 19990601 
24 R 81 19990601 
PK02 F 106 19990608 
PK03 F 106 19990608 
PK04 F 106 19990608 
I R 105 19990608 
2 R 105 19990608 
5 R 106 19990608 
8 R 106 19990608 
RA02 F 53 19990608 
RAIO F 53 19990610 
RAIS F 57 19990610 
RA20 F 57 19990610 
RA25 F 59 19990610 
RA30 F 62 19990610 
RA35 F 62 19990610 
RA40 F 62 19990610 
1 R 50 19990608 
4 R 51 19990608 
5 R 52 19990608 
8 R 53 19990608 
9 R 54 19990610 
12 R 55 19990610 
14 R 56 19990610 
16 R 57 19990610 
18 R 58 19990610 
20 R 59 19990610 
21 R 60 19990610 
22 R 60 19990610 
24 R 61 19990610 
26 R 62 19990610 
YK02 F 32 19990602 
YK05 F 32 19990602 
YKlO F 35 19990602 
YK15 F 35 19990603 
YK20 F 38 19990603 
YK25 F 38 19990603 
YK30 F 40 19990603 
YK35 F 40 19990603 
YK40 F 40 19990603 
1 R 30 19990602 
3 R 31 19990602 
5 R 32 19990602 
7 R 33 19990602 
8 R 3 3 19990602 
10 R 34 19990603 
11 R 35 19990602 
13 R 36 19990602 
15 R 37 19990603 
16 R 37 19990603 
17 R 38 19990603 
19 R 39 19990603 























































































































































































































































Distance Duration Depth Direction Sea Tidal 
(m) (min) (m) One Two State Stage 
370.6 5.00 2.7 1 2 I 6 
439.3 5.00 2.8 2 I 1 6 
373.9 5.00 4.9 2 I I 5 
413.7 5.00 4.9 1 2 2 5 
419.4 5.00 6.7 2 I 2 5 
423.5 5.00 7.3 I 2 1 5 
466.5 5.00 9.1 I I 2 1 
479.9 5.00 6.1 I I 2 3 
488.8 5.00 8.2 I I 2 3 
537.9 5.00 6.1 I 1 2 3 
500.5 5.00 11.0 1 I 2 3 
458.4 5.00 8.7 I 6 3 4 
360.2 5.00 7.3 I 2 3 5 
393.5 5.00 5.5 I 2 3 5 
388.8 5.00 3.7 2 2 2 I 
446.4 5.00 4.3 I I 2 3 
481.8 5.(XJ 11.0 1 1 2 2 
305.6 5.00 19.5 2 2 2 2 
318.4 5.00 17.1 2 2 2 2 
498.3 5.00 3.4 I 1 2 3 
469.9 5.00 6.4 I I 2 3 
508.1 5.00 11.3 I I 2 3 
475.6 5.00 2.1 I I 2 3 
451.7 5.00 3.5 I 6 3 4 
465.3 5.00 9.8 1 I 2 3 
490.3 5.00 10.1 1 I 3 3 
383.8 5.00 4.0 1 2 3 5 
403.3 5.00 5.5 I 2 3 5 
450.0 5.00 7.6 I I 1 I 
430.1 5.00 5.9 1 I I 1 
436.2 5.00 3.9 I I I I 
/@: 
501.2 5.00 3.2 I I I I 
501.2 5.00 3.0 1 1 I I 
447.4 5.00 5.4 1 I I I 
463.3 5.00 4.6 I I 1 I 
479.2 5.00 16.8 I I 2 2 
455.7 5.00 18.3 I I 3 3 
465.5 5.00 14.9 I I 4 3 
469.7 5.00 14.7 I 2 3 5 
413.7 5.00 8.2 I 2 3 5 
451.7 5.!Xl 5.3 I 2 2 5 
436.9 5.00 5.2 I 2 2 5 
452.4 5.00 4.0 1 2 2 5 
358.4 5.00 3.1 2 2 2 3 
459.0 5.00 6.1 I I 2 3 
479.2 5.00 12.3 1 I 2 2 
493.4 5.00 18.9 I I 7 3 
411.3 5.00 3.4 I 2 3 5 
435.0 5.00 6.2 I I 4 3 
435.0 5.00 9.4 I 6 3 4 
389.1 5.00 15.8 2 2 3 3 
427.2 5.00 3.0 I 2 3 5 
440.0 5.00 4.8 I 2 3 5 
388.0 5.00 11.3 2 1 3 5 
447.4 5.00 9.1 1 2 3 5 
445.8 5.00 2.1 I 2 2 5 
412.4 5.00 4.3 1 2 2 5 
398.8 5.00 10.7 I 2 I 5 
368.7 5.!Xl 12.2 I 2 I 5 
372.4 5.00 8.5 I 2 I 6 
278.1 5.00 8.6 I 2 3 7 
324.3 5.00 6.5 I 2 3 7 
387.6 5.00 7.0 I 2 2 7 
381.6 5.00 7.6 1 I 2 I 
423.5 5.00 3.4 1 2 2 7 
405.6 5.00 6.7 I I I I 
336.2 5.00 3.7 I I 2 3 
456.8 5.00 4.9 2 2 2 3 
349.8 5.00 11.3 I 2 2 5 
376.1 5.00 15.8 1 I I 3 
471.0 5.00 18.0 2 I 1 5 
383.4 5.00 1.8 1 2 2 7 
321.3 5.00 5.5 I 2 I 6 
520.8 5.00 11.6 2 I 1 6 
388.0 5.00 2.7 I 2 2 7 
340.9 _5.00 1.8 I 2 2 7 
333.3 5.00 5.6 I 2 3 7 
350.0 5.00 7.0 1 2 2 7 
























































































River Mile Tyoe 
CP CPO! F 
CP CP03 F 
CP CPOS F 
CP I R 
CP 2 R 
CP 3 R 
CP 4 R 
CP 6 R 
CP 7 R 
CP 8 R 
CP 10 R 
CP 11 R 
CP 13 R 
CP 15 R 
JA JAOI F 
JA JA05 F 
JA JA!3 F 
JA JA17 F 
JA JA24 F 
JA JA27 F 
JA JA35 F 
JA JA40 F 
JA 2 R 
JA 4 R 
JA 5 R 
JA 7 R 
JA 8 R 
JA 10 R 
JA 12 R 
JA 14 R 
JA 15 R 
JA 17 R 
JA 19 R 
JA 20 R 
JA 21 R 
JA 23 R 
RA RA02 F 
RA RAIO F 
RA RAIS F 
RA RAZO F 
RA RA25 F 
RA RA30 F 
RA RA35 F 
RA RA40 F 
RA I R 
RA 4 R 
RA 6 R 
RA 7 R 
RA 9 R 
RA 11 R 
RA 13 R 
RA 15 R 
RA 17 R 
RA 19 R 
RA 21 R 
RA 22 R 
RA 24 R 
RA 25 R 
YK YK02 F 
YK YK05 F 
YK YKIO F 
YK YK!5 F 
YK YK20 F 
YK YK25 F 
YK YK30 F 
YK YK35 F 
YK YK40 F 
YK 2 R 
YK 4 R 
YK 6 R 
YK 7 R 
YK 8 R 
YK 10 R 
YK 12 R 
YK 13 R 
YK 15 R 
YK 16 R 
YK 18 R 
YK 19 R 




















































































































































































































































































































































































































































































































































































































































































































































































































































August 1999 ( ' 
-· I 
System+ Stat# or Location Tow Parameters 
Cruise River Stat. Stratum Station Beginning Beginning Ending Ending Distance Duration Depth Direction Sea Tidal 
(~ 
Number River Mile Type Code Date Time Latitude Longitude Latitude Longitude (m) (min) (m) One Two State Stage 
GW990813 GW l R 121 19990813 1002 3748. 79 7618.18 3749.02 7618.20 427.3 5.00 2.1 1 1 2 I GW990813 GW 2 R 121 19990813 1148 3750.84 7619.95 3750.72 7619.77 352.4 5.00 3.4 2 2 1 2 GW990813 GW 3 R 121 19990813 1109 3749.30 7619.02 3749.52 7619.00 408.8 5.00 4.0 1 1 1 2 
'@::: GW990813 GW 5 R 122 19990813 1039 3749.32 7618.66 3749.51 7618.84 445.8 5.00 4.6 l 1 2 2 'I, GW990813 aw 6 R 122 19990813 1017 3749.55 7618.20 3749.64 7618.47 442.7 5.00 6.4 1 1 2 1 GW990813 GW 7 R 122 19990813 1123 3750.32 7619.24 3750.53 7619.42 475.6 5.00 6.l 1 l l 2 JA990816 JA JAOl F 71 19990816 1258 3659.63 7619.88 3659.45 7620.14 516.9 5.00 5.7 l l l 2 JA990816 JA JA05 F 71 19990816 1415 3656.78 7623.52 3656.84 7623.33 309.3 5.00 5.5 2 2 1 3 (( JA990817 JA JA13 F 76 19990817 1327 3701.31 7630.48 3701.25 7630.31 281.1 5.00 10.4 2 2 l 1 JA990817 JA JAL? F 75 19990817 1248 3705.03 7636.72 3704.87 7636.59 356.2 5.00 5.8 2 6 I 8 JA990817 JA JA24 F 79 19990817 1200 3709.10 7638.45 3708.91 7638.50 360.2 5.00 12.2 2 l l 7 JA990817 JA JA27 F 78 19990817 1118 3712.26 7638.99 3712.36 7639.15 305.6 5.00 11.2 I 2 I 7 JA990817 JA JA35 F 81 19990817 910 3711.17 7645.64 3711.28 7645.78 294.6 5.00 6.8 l 2 I 6 
JA990817 JA JA40 F 81 19990817 1022 3713.79 7649.52 3713.90 7649.74 391.4 5.00 I 2 l 6 JA990816 JA l R 70 19990816 1356 3658.35 7623.24 3658.48 7623.05 375.9 5.00 3.4 2 2 I 2 JA990819 JA 3 R 71 19990819 1127 3657.59 7624.12 3657.65 7623.93 309.3 5.00 6.1 2 l 2 7 JA990816 JA 5 R 72 19990816 1433 3657.09 7624.86 3657.03 7625.09 366.6 5.00 11.5 I l I 2 JA990816 JA 7 R 73 19990816 1313 3659.40 7619.38 3659.47 7619.23 262.2 5.00 18.0 2 2 l 2 JA990816 JA 8 R 73 19990816 1330 3659.30 7619.45 3659.40 7619.30 293.7 5.00 19.2 2 2 1 2 JA990817 JA 10 R 74 19990817 1306 3703.79 7633.00 3703.72 7632.77 372.6 5.(X) 2.7 2 2 l l JA990817 JA 11 R 75 19990817 1403 3701.03 7629.43 3700.96 7629.23 330.3 5.00 6.3 2 2 I l JA990817 JA 14 R 76 19990817 1343 3700.88 7630.27 3700.78 7630.07 355.8 5.00 IO.I 2 2 l l JA990817 JA 15 R 77 19990817 1215 3707.93 7639.31 3707.72 7639.30 389.4 5.00 2.3 2 I I 7 
---JA990817 JA 17 R 78 19990817 1135 3711.98 7639.13 3711.84 7638.87 472.5 5.00 4.1 2 l I 7 JA9908!T JA 19 R 79 19990817 928 3711.85 7646.35 3711.99 7646.52 366.0 5.00 8.6 l 2 l 6 JA990817 JA 20 R 79 19990817 945 3712.25 7646.91· 3712.36 7647.02 263.6 5.(X) 13.2 I 2 l 6 JA990817 JA 21 R 80 19990817 834 3709.76 7644.71 3709.88 7644.88 340.8 5.00 2.1 l 2 I 6 JA990817 JA 23 R 81 19990817 1007 3713.21 7647.67 3713.34 7647.82 331.6 5.00 7.6 I 2 I 6 PK990813 PK PK02 F 106 19990813 1404 3731.03 7619.46 3731.18 7619.67 423.1 5.00 7.0 l l 2 3 PK990813 PK PK03 F 106 19990813 1501 3732.05 7623.99 3731.98 7623.69 473.8 5.00 6.1 2 1 2 5 PK990813 PK PK04 F 106 19990813 1521 3730.89 7625.82 3730.97 7626.07 407.6 5.00 4.6 1 2 l 5 PK990813 PK 2 R 105 19990813 1350 3730.13 7618.62 3730.28 7618.41 423.1 5.00 3.0 2 2 2 3 PK990813 PK 3 R 105 19990813 1430 3732.06 7620.66 3732.07 7620.93 410.5 5.(X) 3.4 l 2 2 5 PK990813 PK 5 R 106 19990813 1329 3731.78 7617.85 3731.77 7617.56 440.9 5.00 7.6 2 2 2 3 
'~ 
PK990813 PK 7 R 106 19990813 1444 3731.68 7621.35 3731.77 7621.60 414.7 5.(Xl 7.6 l 2 2 5 'I RA990812 RA RA02 F 53 19990812 1040 3735.90 7621.53 3735.87 7621.30 353.7 5.00 17.0 2 2 I 2 I 1 RA990812 RA RAlO F 53 19990812 933 3737.93 7628.49 3737.89 7628.81 491.7 5.00 18.0 1 I I l RA99081 l RA RAIS F 57 19990811 1605 3740.16 7633.07 3739.92 7633.05 445.8 5.00 14.9 2 I l 5 ,1 ! RA990811 RA RA20 F 57 19990811 !(XX) 3743.78 7634.93 3744.02 7635.07 492.9 5.(X) 10.6 I l l 2 
·@d RA9908ll RA RA25 F 59 19990811 1138 3747.31 7640.54 3747.48 7640.82 529.2 5.00 8.5 l l l 3 . I RA9908ll RA RA30 F 62 19990811 1219 3751.21 7645.30 3751.50 7645.51 624.9 5.00 5.2 I l l 3 RA990811 RA RA35 F 62 1999081 l 1316 3754.38 7648.15 3754.55 7648.44 541.5 5.(XJ 5.4 l l 0 3 I I RA9908ll RA RA40 F 62 19990811 1355 3757.79 7651.63 3758.05 7651.69 490.3 5.00 4.1 l l 0 3 ~ RA990812 RA l R 50 19990812 845 3734.73 7620.62 3734.68 7620.89 420.4 5.00 1.2 l 2 l 7 I RA990812 RA 3 R 51 19990812 1100 3735.42 7618.19 3735.38 7617.96 357. l 5.00 8.7 2 2 l 2 ' RA990812 RA 6 R 52 19990812 1017 3737.39 7623.94 3737.28 7623.73 378.5 5.00 11.8 2 2 I I RA990812 RA 7 R 53 19990812 904 3736.32 7622.65 3736.45 7622.92 475.6 5.00 15.5 l 6 l 8 . RA990812 RA 9 R 54 19990812 950 3738.39 7629.90 3738.54 7629.76 350.0 5.00 2.0 l l 1 l 
·~ 
RA99081 l RA 11 R 55 19990811 1550 3739.92 7634.04 3739.68 7633.86 522.0 5.00 4.3 2 1 l 5 RA990811 RA 14 R 56 1999081 l 1535 3741.19 7633.63 3740.96 7633.57 435.8 5.00 9.4 2 1 I 5 RA990811 RA 16 R 57 19990811 1012 3744.22 7635.23 3744.44 7635.42 499.5 5.00 16.8 I I I 2 I: RA9908Il RA 17 R 58 1999081 l 1057 3745.64 7635.14 3745.80 7635.35 435.5 5.(X) 3.0 I I 1 2 RA990811 RA 20 R 59 19990811 1204 3749.97 7644.25 3750.19 7644.44 499.5 5.00 6.1 I I 1 3 ~ RA990811 RA 21 R 60 19990811 1039 3744.89 7635.99 3745.10 7636.17 475.6 5.00 10.9 1 1 I 2 RA990811 RA 22 R 60 19990811 1121 3746.10 7638.81 3746.26 7639.07 493.8 5.00 6.8 1 I 1 3 RA990811 RA 24 R 61 19990811 1330 3755.11 7649.67 3755.05 7649.50 281.l 5.00 1.8 2 2 1 3 ' RA990811 RA 26 R 62 19990811 1255 3752.32 7646.13 3752.18 7646.02 308.6 5.00 5.7 2 2 1 3 ' YK990804 YK YK02 F 32 19990804 1455 3713.63 7627.24 3713.60 7627.02 338.7 5.00 11.3 2 2 2 3 
·~ 
YK990804 YK YK05 F 32 19990804 1535 3714.10 7629.26 3714.19 7629.55 471.0 5.00 13.5 I I 2 3 YK990804 YK YKlO F 35 19990804 1605 3718.24 7635.10 3718.46 7635.26 474.6 5.00 8.4 1 1 1 3 
. I' YK990805 YK YK15 F 35 19990805 800 3723.26 7639.40 3723.36 7639.53 270.8 5.00 7.9 1 2 I 6 YK990805 YK YK20 F 38 19990805 922 3725.96 7642.56 3726.04 7642.69 246.9 5.00 5.8 I 2 1 6 YK990805 YK YK25 F 38 19990805 953 3729.07 7645.23 3729.14 7645.37 249.1 5.00 6.8 1 2 l 6 ~ YK990805 YK YK30 F 40 19990805 1107 3732.91 7649.61 3732.80 7649.64 208.9 5.00 5.0 1 2 0 7 YK990805 YK YK35 F 40 19990805 1137 3733.00 7651.74 3733.12 7651.70 230.5 5.00 6.4 1 2 1 7 YK990805 YK YK40 F 40 19990805 1206 3733.00 7653.15 3732.93 7653.33 302.6 5.00 1 2 1 7 I ' 'I YK990804 YK 1 R 30 19990804 1515 3713.30 7628.53 3713.20 7628.31 382.1 5.(X) 3.6 2 2 2 3 I YK990804 YK 3 R 31 19990804 1400 3714.42 7627.03 3714.45 7626.81 338.7 5.(X) 8.7 2 2 2 2 YK990804 YK 6 R 32 19990804 1420 3714.12 7627.43 3714.17 7627.22 332.1 5.00 11.6 2 2 2 3 YK990804 YK 7 R 33 19990804 1335 3714.17 7626.49 3714.13 7626.81 491.7 5.00 13.4 1 l 2 2 YK990804 YK 8 R 33 19990804 1315 3714.38 7625.46 3714.44 7625.26 323.5 5.00 15.8 2 2 2 2 YK990804 YK 10 R 34 19990804 1625 3718.82 7636.89 3719.03 7637.06 467.0 5.00 2.6 I 1 I 3 YK990804 YK II R 35 19990804 1640 3720.27 7636.40 3720.12 7636.31 309.7 5.00 7.9 2 2 l 3 YK990805 YK 14 R 36 19990805 814 3723.75 7640.02 3723.87 7640.13 278.l 5.(X) 7.9 1 2 1 6 YK990805 YK 15 R 37 19990805 1014 3730.55 7646.78 3730.67 7646.89 278.1 5.00 2.7 1 2 1 6 YK990805 YK 16 R 37 19990805 1030 3730.69 7647.62 3730.83 7647.71 293.2 5.00 3.4 1 2 1 6 YK990805 YK 17 R 38 19990805 900 3725.41 7642.20 3725.40 7642.30 153.0 5.00 4.5 l 2 1 6 YK990805 YK 19 R 39 19990805 829 3724.64 7640.78 3724.74 7640.94 305.6 5.00 9.1 1 2 l 6 YK990805 YK 20 R 39 19990805 845 3724.99 7641.31 3725.10 7641.45 294.6 5.00 10.0 1 2 l 6 
22 


























































































































































































































































































































































































































































































































































































































































































































































































































































































(m) One Two State Stage 
7.6 I 2 2 5 
5.7 1 2 2 6 
7.6 I 2 2 6 
6.7 1 2 2 6 
11.0 1 2 2 7 
8.8 1 2 2 7 
7.9 1 1 1 3 
5.1 2 2 1 3 
3.2 1 2 2 6 
8.2 1 2 2 6 
10.4 1 2 2 6 
17.4 2 1 2 5 
18.3 l 2 2 5 
3.4 1 2 2 6 
5.8 1 2 2 7 
11.3 2 1 2 6 
2.7 1 1 1 3 
6.0 1 1 1 3 
11.9 I 2 2 7 
11.6 2 2 2 3 
2.1 1 1 1 3 
7.6 2 " 1 3 
5.3 2 I 2 6 
5.5 2 I 2 6 
6.7 I 2 2 5 
3.9 2 1 3 5 
5.8 I 6 3 4 
6.1 I 2 3 5 
3.4 I 2 1 6 
2.6 2 I 2 7 
6.4 I 6 3 4 
4.2 I 2 3 5 
6.9 1 6 3 4 
5.5 I 2 3 5 
7.6 1 2 3 5 
2.9 1 2 1 6 
2.7 1 2 I 6 
4.9 2 1 2 6 
7.2 1 2 3 5 
17.7 1 1 1 2 
20.4 1 1 1 2 
14.6 1 1 1 3 
16.5 I 1 1 3 
8.3 1 2 1 7 
4.8 I 2 1 7 
5.8 1 2 1 7 
5.1 1 2 1 7 
3.0 1 1 1 2 
4.6 1 I 1 2 
11.6 I 1 I 2 
19.2 1 1 1 2 
1.8 I 1 1 3 
5.8 1 1 1 3 
11.3 1 1 1 2 
15.2 I 1 1 3 
3.8 1 2 1 7 
5.8 2 2 1 1 
9.2 1 2 1 7 
8.1 2 2 1 1 
2.0 2 2 1 1 
5.8 1 2 1 7 
11.6 2 2 0 2 
12.7 2 2 2 I 
8.5 2 2 I 3 
8.5 I 1 I 3 
6.6 1 1 1 3 
7.1 2 1 1 6 
4.0 1 2 1 6 
6.9 1 2 1 5 
4.0 2 1 I 5 
2.3 2 2 1 3 
2 2 0 2 
9.1 1 1 2 1 
15.1 2 2 1 3 
13.8 2 1 2 7 
2.6 2 2 1 3 
7.1 1 1 I 3 
9.8 1 1 I 3 
1.6 I I I 3 
2.0 1 2 1 5 
5.7 1 2 1 6 
10. 9 1 I 1 3 













































































































































































































































































































































































106 1999101 l 
53 19991007 














































































































































































7632.38 3737 .57 
7633.78 3743.31 


































































































































































































































































































































































Om: Two State Stage 
2 2 I 2 
I 1 I I 
I 1 I I 
I 2 I 7 
I 2 I 7 
I 2 I 7 
I 6 3 8 
1 2 3 I 
I I I 2 
I 1 I 2 
I I I 3 
2 2 I 3 
I I I 3 
I 2 I 5 
1 I I 1 
2 2 2 1 
I I 2 1 
I I 3 1 
I 6 3 8 
2 2 I 2 
1 1 I 2 
I 1 I 2 
I I I 2 
2 2 1 2 
2 2 I 3 
1 I I 3 
2 I I 5 
2 1 I 5 
I 2 2 5 
l 2 2 6 
I 2 2 6 
2 I 2 5 
1 6 2 4 
I 2 2 5 
1 2 2 3 
2 I 3 5 
2 2 2 3 
2 2 1 3 
I I 1 3 
2 2 2 3 
2 2 I 3 
2 2 2 3 
1 I I 3 
I 2 2 5 
I 1 2 3 
2 I 3 5 
1 1 2 3 
I 1 2 3 
I I I 3 
I 1 2 3 
2 1 2 5 
1 1 3 
1 2 3 
I I 3 
I 2 3 
2 2 I 3 
2 2 2 3 
2 6 3 4 
1 I 3 3 
I 1 I 3 
1 2 I 5 
I 2 I 5 
I 2 1 6 
1 2 1 6 
I 2 1 6 
1 2 1 7 
2 I I 7 
2 6 3 4 
I I 3 3 
2 1 3 5 
2 2 3 3 
I 1 I 3 
2 I 1 5 
I I I 3 
I 2 I 6 
2 1 I 7 
2 1 5 
2 1 5 
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Table 12. 1 
November 1999 
~'. 
System+ Stat# or Location 
Tow Parameters 
. Cruise River Stat. Stratum Station Beginning Beginning Ending Ending 
Distance Duration Depth Direction Sea Tidal 
I :slumber River Mile Tvoe Code Date Time Latitude 
Longitude Latitude Longitude (ml (min) (ml One Two State Stage 
JA991112 JA JAOl F 71 19991112 1005 3659.61 7619.52 3659.61 7619.81 440.5 
5.00 7.0 1 1 2 2 
¥' JA991112 JA JA05 F 71 19991112 1115 3656.80 7623.44 3656.91 7623.28 317.2 5.00 6.4 
2 2 2 3 
;J JA991 l 12 JA JA13 F 76 19991112 1310 3701.30 7630.56 3701.20 
7630.40 305.6 5.00 13.7 2 2 1 3 
JA991 l 12 JA JA17 F 75 19991112 1404 3705.14 7636.48 3705.29 7636.71 
446.4 5.00 7.0 1 1 1 3 
JA991 l 12 JA JA24 F 79 19991112 1446 3709.14 7638.49 3709.37 7638.58 
447.6 5.00 9.8 1 1 1 3 
JA991 l 16 JA JA27 F 78 19991116 828 3712.45 7639.28 3712.58 7639.48 387.7 
5.00 8.2 1 2 2 6 
~-
JA991 l 16 JA JA35 F 81 19991116 919 3711.21 7645.72 3711.33 7645.89 340.8 
5.00 7.3 1 2 2 
'.) 
6 
JA991116 JA JA40 F 81 19991116 1018 3713.78 7649.36 3713.85 7649.58 358.4 
5.00 5.2 1 2 2 6 
JA991 l 12 JA 1 R 70 19991112 1030 3659.81 7620.05 3659.89 
7619.86 324.4 5.00 1.8 2 2 2 2 
I 1 JA991 l 12 JA 3 R 71 19991112 1142 3655.20 7625.67 
3655.35 7625.50 379.4 5 .00 4.6 2 2 2 3 
9f: JA991 l 12 JA 5 R 72 
19991112 1050 3659.37 7619.93 3659.40 7619.83 161.7 5.00 10.7 
, 2 2 2 
:j JA991112 JA 7 R 73 19991112 912 3659.60 7619.34 3659.66 7619.13 337.8 
5.00 18.3 , 2 3 2 
JA991 l 12 JA 8 R 73 19991112 936 3659.56 7619.40 3659.57 7619.19 
319.5 5.00 18.0 2 2 2 2 
' JA991112 JA 9 R 74 19991112 1254 3701.92 7629.32 3702.05 
7629.55 424.3 5.00 1.8 l 1 2 3 
' JA991 l 12 JA 12 R 75 19991112 1328 3700.75 7631.13 3700.69 
7630.89 381.1 5.00 6.4 2 2 2 3 
JA991112 JA 13 R 76 19991112 1234 3700.37 7628.53 3700.50 
7628.81 488.8 5.00 11.6 1 2 3 
~ JA991112 JA 16 R 77 19991112 1429 3708.54 7639.58 3708.78 7639.68 469.9 5.00 2.7 1 l 3 ,1 JA991 l 12 JA 17 R 78 19991112 1501 3709.82 7639.14 3709.59 7639.14 426.2 5 .00 4.0 2 2 1 3 JA991116 JA 19 R 79 19991116 939 3711.76 7646.28 3711.84 7646.39 223.4 5.00 8.5 l 2 2 6 JA991116 JA 20 R 79 19991116 954 3712.01 7646.78 3711.80 7646.56 512.9 5.00 9.1 2 l 2 6 ' JA991 l 16 JA 21 R 80 19991116 854 3710.53 7643.03 3710.36 7643.15 363.9 5.00 3.4 1 2 2 6 ~ JA991116 JA 24 R 81 19991116 1035 3713.31 7650.92 3713.26 765 l.1 l 303.1 5.00 4.3 1 2 2 I 6 JE991117 JE JEOO F 19991117 1327 3651.49 7620.44 3651.54 7620.16 435.3 5.00 7.6 2 2 2 2 JE991 l 17 JE JEOl F 19991117 1350 3651.33 7620.37 3651.38 7620.14 361.4 5.00 1.5 2 2 1 2 ' JE991117 JE JE02 F 19991117 1300 3650.87 7621.51 3651.11 7621.42 465.3 5.00 6.0 , 2 2 2 ~ MB991I05 MS MSOl F 93 
19991105 1244 3719.06 7625.78 3719.00 7625.49 454.3 5.00 5.2 2 1 
2 7 
MB991105 MW MW02 F 93 19991105 1213 3722.08 7626.04 3721.96 7625.78 453.2 
5.00 4.6 2 1 1 7 
MB991105 MN MN02 F 93 19991105 1123 3723.90 7624.34 3724.11 7624.45 
423.5 5.00 5.5 2 1 2 7 
MB991105 ME ME02 F 93 19991105 925 3723.41 7620.38 3723.62 7620.50 
429.7 5.00 4.3 2 1 6 
' MB991105 MB MB02 F 91 19991105 835 3718.97 7620.14 3719.08 7620.35 
378.5 5.00 5.5 2 2 6 
~) 
MB991105 MB MB03 F 91 19991105 1039 3721.01 7621.94 3721.16 7622.16 434.6 
5.00 5.2 2 2 7 
MB991105 MB MB04 F 90 19991105 1337 3717.26 7622.03 3717.35 7621.76 442.7 
5.00 3.0 , 1 I 7 
I MB991105 MB I R 90 19991105 1351 3717.15 
7620.85 3717.14 7620.60 380.2 5.00 1.2 
, I 2 7 
1/ 
MB991105 MB 2 R 90 19991105 813 3718.75 7617.46 3718.90 7617.65 
400.7 5.00 3.7 2 2 6 
MB991105 MB 4 R 90 19991105 1324 3717.81 7622.32 3717.64 
7622.22 349.7 5.00 1.5 2 1 2 7 
~ ~18991105 MB 6 R 91 
19991105 848 3719.10 7621.01 3719.24 7621.21 399.5 5.00 5.2 1 2 2 6 
I MB991105 MB 7 R 91 19991105 1304 3719.63 
7622.41 3719.47 7622.21 424.5 5.00 4.6 2 I 2 7 
! ~!8991105 MB 8 R 91 19991105 902 3720.32 7620.74 3720.12 
7620.56 460.5 5.00 4.9 2 1 2 6 
~18991105 MW IO R 92 19991105 1140 3725.03 7625.65 3725.09 7625.90 395.7 
5.00 2.7 '.' I 2 7 
11' ~!8991105 MN 12 R 92 19991105 1006 3725.14 7621.40 3725.09 7621.11 
450.1 5.00 2.9 2 1 I 6 
~ ~18991105 MB 13 R 93 19991105 1103 3722.32 
7623.27 3722.10 7623.14 453.0 5.00 6.7 2 1 2 7 
~18991105 MB 16 R 93 19991105 941 3724.11 7620.87 3723.90 7620.70 
467.0 5.00 4.0 2 1 1 6 
RA991108 RA RA02 F 53 19991108 1003 3735.84 7621.21 3735.90 7621.53 498.6 
5.00 17.3 1 l l 2 
I RA991108 RA RAIO F 53 19991108 1124 
3737.86 7628.72 3737.84 7629.05 502.6 5.00 18.5 1 1 1 3 
I RA991108 RA RAIS F 57 19991108 1312 3740.20 7633.06 
3740.44 7633.04 445.8 5.00 15.8 1 2 1 5 
~ RA991108 RA RAZO F 57 19991108 1415 3743.79 
7634.93 3744.00 7635.08 450.9 5.00 17.2 I 2 I 5 
) RA991109 RA RA25 F 59 19991109 1159 3747.31 7640.55 3747.49 7640.83 540.5 5.00 
8.7 1 1 I 2 
RA991109 RA RA30 F 62 19991109 1301 3751.37 7645.40 3751.23 7645.28 317.0 
5.00 6.0 2 2 1 2 
RA991109 RA RA35 F 62 19991109 1325 3754.42 7648.19 3754.59 7648.49 553.9 
5.00 5.4 1 1 I 2 
I RA991109 RA RA40 F 62 19991109 1422 3757.87 
7651.61 3757.71 7651.62 296.9 5.00 5.2 2 2 0 3 
I RA991108 RA 2 R 50 19991108 1105 3738.74 7626.21 3738.91 
7626.36 388.8 5.00 2.2 1 l 2 
~-
RA991108 RA 3 R 51 19991108 945 3736.50 7617.84 3736.50 
7618.16 486.0 5.00 5.3 1 I 2 
i RA991108 RA 5 R 52 19991108 1019 3735.37 7621.24 3735.35 7620.99 381.5 5.00 11.5 2 2 
1 2 
RA991108 RA 8 R 53 19991108 1035 3735.80 7621.68 3735.92 7621.98 
507.0 5.00 19.0 1 1 1 2 
I RA991108 RA 9 R 
54 19991108 1335 3740.00 7634.31 3740.22 7634.36 414.7 5.00 3.5 
1 2 I 5 
IFP RA991108 RA 11 R 55 19991108 1206 3737.41 7629.56 3737.42 7629.87 471.2 5.00 8.8 1 1 0 3 . ·•, I RA991108 RA 13 R 56 19991108 I 138 3737.64 7629.21 3737.60 7629.51 461.6 5.00 11.0 l 1 1 3 I _, RA991108 RA 16 R 57 19991108 1350 3740.32 7633.12 3740.55 7633.13 426.5 5.00 15.9 1 2 1 5 
RA991109 RA 17 R 58 19991109 1219 3747.63 7642.97 3747.64 
7642.72 380.2 5.00 2.4 2 2 I 2 
I RA991109 RA 20 R 59 19991109 
1239 3749.35 7643.90 3749.22 7643.74 342.2 5.00 4.1 2 2 1 2 
RA991109 RA 21 R 60 19991109 1125 3745.88 7637.18 3746.03 
7637.41 446.4 5.00 9.1 l 1 1 2 
~l 
RA991109 RA 22 R 60 19991109 1147 3746.64 7640.11 3746.85 
7640.31 493.7 5.00 7.0 1 I I 2 
I 
/ RA991109 RA 24 R 61 19991109 1343 3754.51 7646.96 3754.34 
7646.84 363.9 5.00 2.4 2 2 0 2 
RA991109 RA 26 R 62 19991109 1358 3754.85 7648.84 3754.96 
7649.15 513.1 5.00 5.4 1 1 0 2 
I YK991103 YK YK02 F 32 19991103 1323 3713.66 
7627.31 3713.65 7626.97 516.7 5.00 11.l 2 1 2 7 
YK991103 YK YK05 F 32 19991103 1306 3714.17 7629.23 3714.11 7628.96 424.9 
5.00 12.2 
, l 2 7 
,::I; YK991103 YK YKlO F 35 19991103 1125 3718.46 7635.29 3718.24 7635.07 527.l 5.00 7.7 
, 1 2 6 
YK991102 YK YK15 F 35 19991102 831 3723.16 7639.38 3723.30 7639.55 366.0 
5.00 9.8 l 2 2 6 
YK991102 YK YK20 F 38 19991102 911 3725.91 7642.37 3726.02 7642.55 341.0 
5.00 7.3 1 2 2 6 
I YK991102 YK YK25 F 38 19991102 1035 3728.71 7644.76 
3728.84 7644.89 311.5 5.00 7.9 1 2 2 6 
,:!/) YK991102 YK YK30 F 40 19991102 1137 3733.00 7649.57 3732.88 7649.62 235.0 5.00 7.3 1 2 1 6 YK991102 YK YK35 F 40 19991102 1243 3732.92 7651.74 3733.06 7651.67 280.4 5.00 5.2 1 2 1 6 YK991102 YK YK40 F 40 19991102 1311 3733.02 7653.06 3732.96 7653.23 281.1 5.00 3.7 1 2 l 7 
YK991103 YK I R 30 19991103 1458 3714.99 7626.50 3714.94 7626.75 390.9 
5.00 ., ' 1 2 3 7 __ ., 
I~ 
YK991103 YK 4 R 31 19991103 1233 3715.79 7632.24 3715.93 7632.40 355.5 
5.00 7.3 1 2 2 6 
YK991103 YK 5 R 32 19991103 1340 3713.87 7625.69 3713.91 7625.39 
461.6 5.00 11.6 2 I 2 7 
YK991103 YK 7 R 33 19991103 1355 3714.35 7624.49 3714.40 7624.22 420.4 
5.00 14.3 1 1 2 7 
' YK991103 YK 8 R 33 19991103 1416 3714.93 7622.94 3714.89 7623.18 
372.0 5.00 15.0 l 2 3 7 
YK991103 YK 9 R 34 19991103 1140 3717.67 7633.97 3717.50 7633.74 
470.4 5.00 3.0 2 1 2 6 
I, YK991102 YK 11 R 35 19991102 757 
3719.18 7636.57 
3717.06 7633°.63 506.'0 
5.00 5.2 2 I 2 6 
~) 
YK991103 YK 13 R 36 19991103 1211 3717.22 7633.90 
5.00 11.3 2 1 2 6 
YK991102 YK 15 R 37 19991102 852 3724.30 7641.19 3724.43 7641.29 
284.8 5.00 
., ., 1 2 3 6 
YK991102 YK 16 R 37 19991102 1050 3729.75 7646.02 3729.88 7646.14 
302.1 5.00 n l 2 2 6 
YK991103 YK 18 R 38 19991103 1020 3728.87 7644.87 3728.64 7644.69 
506.3 5.00 8.5 1 l 2 5 
I 
YK991102 YK 19 R 39 19991102 947 3728.47 7644.52 3728.64 7644.60 
337.6 5.00 7.9 2 2 6 
YK991103 YK 20 R 39 19991103 1007 3729.05 7645.12 3729.16 7645.31 
353.3 5.00 9.1 2 2 5 
~1 I 
25 
'r· :1 j 
--------
--~-------
Table 13. e: 
December 1999 
Location Tow Parameters 
-~ 
System+ Stat# or ( 
Cruise River Stat. Stratum Station Beginning Beginning Ending Ending Distance Duration Depth Direction Sea Tidal'-. 
Number River Mile Tyne:: Code Date Time Latitude Longitude Latitude Longitude (m) (min) (m\ One Two State Stage 
CP991213 CP CPO! F Ill 19991213 1252 3752.63 7549.23 3752.86 7549.08 483.3 5.00 6.1 I I I 2 /@: CP991213 CP CP03 F 113 19991213 1142 3749.02 7550.08 3749.25 7549.90 506.3 5.00 24.9 I I I I 
CP991213 CP CP05 F 112 19991213 1018 3745.24 7553.42 3745.24 7553.15 410.1 5.00 9.8 I 6 I 8 
CP991213 CP I R 110 19991213 1111 3746.22 7553.58 3746.08 7553.37 411.1 5.00 3.1 I I I I 
CP99!213 CP 2 R 110 19991213 1101 3746.08 7553.51 3746.23 7553.73 434.6 5.00 3.4 I I I I 
CP991213 CP 3 R 110 19991213 1409 3753.19 7543.65 3753.26 7543.36 459.2 5.00 2.5 I I I 3 
-e: CP991213 CP 4 R 110 19991213 1328 3753.42 7552.21 3753.22 7552.26 378.3 5.00 1.7 l I I 3 'I CP991213 CP 5 R 111 19991213 1214 3750.14 7548.72 3750.35 7548.57 450.9 5.00 6.4 l I I 2 
CP99!213 CP 7 R Ill 19991213 1231 3750.85 7549.05 3751.10 7549.09 467.2 5.00 7.6 l 1 I 2 
CP991213 CP 8 R Ill 19991213 1303 3753.03 7548.88 3753.27 7548.79 465.3 5.00 6.7 I I I 2 
CP991213 CP 10 R 112 19991213 1004 3745.05 7553.95 3745.23 7553.77 431.3 5.00 9.8 I 6 I 8 {!: CP991213 CP 11 R 112 19991213 1031 3745.31 7552.84 3745.45 7552.59 459.9 5.00 9.4 1 6 I 8 
CP991213 CP 13 R 113 19991213 1044 3745.61 7552.23 3745.70 7551. 96 442.7 5.00 12.8 I I I I 
CP991213 CP 15 R 113 19991213 1156 3749.35 7549.87 3749.21 7549.92 270.3 5.00 21.9 2 2 1 I 
JA991206 JA JAOI F 71 19991206 929 3659.74 7619.57 3659.66 7619.79 365.6 5.00 5.8 1 6 2 4 
JA991206 JA JA05 F 71 19991206 1041 3656.83 7623.21 3656.69 7623.34 326.0 5.00 5.6 1 2 2 5 
(~ JA991206 JA JA13 F 76 19991206 1255 3701.43 7630.84 3701.53 7631.04 355.8 5.00 12.2 I 2 I 5 JA991206 JA JAl7 F 75 19991206 1359 3705.03 7636.38 3705.14 7636.44 223.3 5.00 6.2 I 2 I 6 
JA991206 JA JA24 F 79 19991206 1429 3709.19 7638.53 3709.35 7638.55 298.0 5.00 6.4 I 2 I 6 
JA991207 JA JA27 F 78 19991207 815 3712.67 7639.62 3712.54 7639.45 353.! 5.00 8.6 2 2 1 2 
JA99!207 JA JA35 F 81 19991207 1106 3711.53 7646.02 3711.38 7645.81 423.1 5.00 8.3 2 2 3 2 
,~ JA991207 JA JA40 F 81 19991207 1004 3713.90 7649.73 3713.82 7649.53 338.0 5.00 4.6 2 2 3 2 
I'('. 
JA99!206 JA 1 R 70 19991206 1147 3655.88 7627.07 3655.68 7627.06 370.9 5.00 2.2 1 2 1 5 
JA991206 JA 3 R 71 19991206 1116 3657.58 7623.80 3657.63 7623.97 274.3 5.00 7.0 1 2 I 5 
JA99!206 JA 6 R 72 19991206 1100 3657.40 7623.65 3657.37 7623.87 338.7 5.00 10.7 I 2 2 5 
JA99!206 JA 7 R 73 19991206 945 3659.62 7619.08 3659.47 7619.25 379.4 5.00 20.5 I 6 2 4 
1~ JA99!206 JA 8 R 73 19991206 1001 3659.59 7619.03 3659.42 7619.18 388.8 5.00 20.7 I 6 2 4 JA99!206 JA 9 R 74 19991206 1310 3701.66 7629.58 3701.69 7629.79 323.8 5.00 2.7 I 2 I 5 
JA991206 JA 12 R 75 19991206 1335 3702.86 7634.03 3702.91 7634.18 245.9 5.00 5.2 I 2 1 5 
JA991206 JA 13 R 76 19991206 1225 3700.60 7629.24 3700.66 7629.46 352.2 5.00 10.2 1 2 I 5 
JA991206 JA 15 R 77 19991206 1447 3711.00 7638.87 3711.16 7638.90 300.0 5.00 3.0 I 2 I 6 ~ JA991207 JA 18 R 78 19991207 839 3712.38 7641.86 3712.24 7642.14 498.2 5.00 8.5 I I 1 2 JA991207 JA 19 R 79 19991207 1052 3712.02 7646.70 3711.91 7646.54 317.2 5.00 10.7 2 2 3 2 JA991207 JA 20 R 79 19991207 1023 3712.54 7647.33 3712.44 7647.19 282.0 5.00 17.5 2 2 3 2 
JA991207 JA 22 R 80 19991207 944 3714.16 7652.63 3714.10 7652.40 366.6 5.00 2.4 2 2 3 2 
JA991207 JA 23 R 81 19991207 1119 3711.29 7645.92 3711.15 7645.78 335.4 5.00 8.6 2 2 3 2 
,:~ JE991215 JE JEOO F 19991215 1023 3651.50 7620.45 3651.54 7620.17 431.7 5.00 7.8 2 2 I l 
JE991215 JE JEOI F 19991215 1141 3651.32 7620.39 3651.35 7620.15 368.7 5.00 1.3 2 2 I 2 
JE991215 JE JE02 F 19991215 1100 3651.02 7621.45 3650.80 7621.59 459.8 5.00 6.0 I I 1 I 
JE991215 JE JE27 F 19991215 1220 3652.40 7620.44 3652.61 7620.54 417.7 5.00 6.4 2 2 I 2 
JE991215 JE JEOO F 19991215 1037 3651.53 7620.18 3651.50 7620.47 444.0 5.00 7.4 I I I 
,1~ JE991215 JE JEOl F 19991215 1152 3651.38 7620.15 3651.32 7620.40 395.7 5.00 2.1 I 1 2 JE99!215 JE JE02 F 19991215 1121 3650.84 7621.55 3651.02 7621.45 366.5 5.00 5.3 2 2 1 
JE991215 JE JE27 F 19991215 1231 3652.58 7620.57 3652.40 7620.44 387.6 5.00 6.0 I 1 2 
RA991214 RA RA02 F 53 19991214 945 3735.87 7621.13 3735.95 7621.36 379.5 5.00 16.8 I 2 4 7 
RA991214 RA RAIO F 53 19991214 1115 3737.98 7628.54 3737.99 7628.81 410.5 5.00 17.3 1 2 3 7 t RA991214 RA RAIS F 57 19991214 1205 3740.22 7633.00 3740.46 7633.02 445.8 5.00 15.8 I I I I 1(~ RA991214 RA RAZO F 57 19991214 1307 3744.01 7634.90 3744.19 7635.09 441.1 5.00 16.1 I I I I RA9912!0 RA RA25 F 59 19991210 1046 3747.44 7640.61 3747.65 7640.83 512.9 5.00 8.6 I I 2 2 RA991210 RA RA30 F 62 19991210 1134 3751.34 7645.40 3751.60 7645.55 532.9 5.00 5.5 I I 2 2 
RA99!210 RA RA35 F 62 19991210 1210 3754.39 7648.14 3754.57 7648.41 528.6 5.00 5.3 I I 2 2 t RA991210 RA RA40 F 62 19991210 1241 3758.01 7651.67 3758.28 7651.76 518.6 5.00 5.0 I 1 I 3 RA9912!4 RA 2 R 50 19991214 1035 3736.07 7624.42 3736.18 7624.67 431.0 5.00 3.2 I 2 3 7 RA99!214 RA 3 R 51 19991214 1015 3735.11 7621.98 3735.10 7622.26 425.7 5.00 8.1 I 2 4 7 RA99!214 RA 6 R 52 19991214 1050 3737.37 7625.74 3737.33 7626.02 431.7 5.00 11.4 I 2 3 7 
RA99!214 RA 7 R 53 19991214 925 3735.89 7618.90 3735.96 7619.14 386.9 5.00 17.7 2 I 4 7 @: RA9912!4 RA 9 R 54 19991214 1135 3736.92 7631.12 , 3736.87 7631.44 494.8 5.00 2.4 I I I I RA991214 RA 12 R 55 19991214 1215 3740.71 7632.96 3740.93 7632.86 435.0 5.00 7.7 I I I I RA991214 RA 14 R 56 19991214 1255 3743.62 7635.17 3743.81 7635.18 352.4 5.00 8.0 I I I I 
RA99!214 RA 15 R 57 19991214 1235 3743.42 7634.15 3743.58 7634.37 446.7 5.00 14.8 I I I I 
RA991210 RA 18 R 58 19991210 1119 3750.62 7644.39 3750.83 7644.55 458.8 5.00 3.0 I I 2 2 @: RA991210 RA 20 R 59 19991210 1425 3747.13 7639.94 3746.98 7639.72 434.6 5.00 5.2 2 I I 5 RA991210 RA 21 R 60 19991210 1002 3745.86 7636.80 3745.72 7636.64 355.5 5.00 9.1 2 2 2 2 RA99!210 RA 22 R 60 19991210 1034 3747.10 7640.30 3747.30 7640.52 499.0 5.00 8.8 I I 2 2 
RA991210 RA 24 R 61 19991210 1309 3758.01 7652.02 3757.84 7652.05 318.3 5.00 2.0 2 2 l 3 
RA99!210 RA 26 R 62 19991210 1145 3751.87 7645.63 3751.73 7645.45 376.9 5.00 4.2 2 2 2 2 
'@: YK991203 YK YK02 F 32 19991203 1055 3713.66 7627.54 3713.69 7627.21 504.3 5.00 11.6 2 I I 6 .. YK991203 YK YK05 F 32 19991203 1039 3713.87 7628.61 3713.81 7628.83 352.2 5.00 16.5 I 2 I 5 ' YK991203 YK YKIO F 35 19991203 813 3718.57 7635.24 3718.75 7635.40 412.7 5.00 6.7 I 2 I 5 
YK991202 YK YK15 F 35 19991202 919 3723.24 7639.36 3723.35 7639.55 353.3 5.00 7.9 I 2 2 5 
YK991202 YK YK20 F 38 19991202 1043 3725.96 7642.60 3726.06 7642.77 317.8 5.00 6.3 I 2 2 6 t YK991202 YK YK25 F 38 19991202 1444 3729.14 7645.36 3729.00 7645.12 447.4 5.00 7.6 2 1 I 7 YK991202 YK YK30 F 40 19991202 1312 3732.95 7649.59 3732.84 7649.64 217.5 5.00 5.2 I 2 I 6 YK991202 YK YK35 F 40 19991202 1158 3733.03 7651. 74 3733.17 7651.66 286.5 5.00 6.4 I 2 1 6 YK991202 YK YK40 F 40 19991202 1228 3733.00 7653.15 3732.92 7653.35 338.0 5.00 3.7 1 2 I 6 
YK991203 YK 2 R 30 19991203 1137 3715.70 7621.78 3715.58 7621.96 352.4 5.00 2.4 I 2 1 6 t YK991203 YK 4 R 31 19991203 842 3715.99 7632.47 3715.81 7632.25 472.1 5.00 8.2 2 1 I 5 YK991203 YK 6 R 32 19991203 1112 3714.41 7626.09 3714.44 7625.76 504.3 5.00 9.8 2 I I 6 YK99!203 YK 7 R 33 19991203 948 3714.10 7629.89 3714.19 7630.09 346.5 5.00 20.7 I 2 I 5 YK991203 YK 8 R 33 19991203 904 3714.56 7630.79 3714.72 7630.92 356.2 5.00 20.7 1 2 I 5 
























Tables 14-25. Station data for the Chesapeake Bay by month. The survey is not 
conducted in the Bay in January and March. 
Explanation: To conserve space, some variables are presented as coded values. Code 





System+ Stat# or 
Cruise River Stat. Stratum Station 


























































































Stat. Stratum Station 
Tvpe Code Date 
R I 19990203 
R I 19990203 
R 2 19990203 
R 2 19990203 
R 3 19990203 
R 3 19990203 
R 3 19990203 
R 3 19990209 
R 4 19990203 
R 4 19990203 
R 4 19990203 
R 5 19990209 
R 5 19990209 
R 6 19990203 
R 6 19990209 
R 7 19990209 
R 7 19990209 
R 7 19990209 
R 7 19990209 
R 8 19990209 
R 8 19990209 
R 8 19990209 
R 9 19990209 
R 9 19990209 
R 10 19990211 
R IO 19990211 
R 11 19990209 
R II 19990209 
R 11 19990211 
R II 19990211 
R 12 19990211 
R 12 19990211 
R 12 19990211 
s SOI 19990209 
s S02 19990203 
s sos 19990209 
s S06 19990209 
s S09 19990209 




River Stat. Stratum Station 
River Mile Type Code Date 
NoData. 
Location 
Beginning Beginning Ending 
Time Lacitude Longitude Latitude 
Location 
Beginning Beginning Ending 
Time Latitude Longitude Latitude 
1420 3700.07 7608.37 3700.14 
1510 3702.17 7616.48 3701.99 
1017 3708.40 7605.99 3708.30 
1100 3709.53 7601.69 3709.42 
1315 3659.14 7602.68 3659.20 
1300 3659.42 7601.67 3659.22 
1217 3704.51 7607.69 3704.36 
910 3707.89 7612.26 3707.77 
1340 3656.40 7600.69 3656.31 
1436 3659.42 7610.28 3659.50 
1159 3705.63 7606.13 3705.53 
826 3710.72 7617.48 3710.54 
756 3712.14 7619.44 3711.94 
1040 3710.57 7602.95 3710.65 
1033 3711.69 7608.51 3711.74 
1015 3712.03 7609.39 3712.21 
1050 3713.08 7607.82 3713.22 
948 3713.72 7612.66 3713.89 
1231 3718.35 7602.80 3718.56 
1141 3717.13 7605.47 3717.26 
1118 3717.26 7606.29 3717.39 
1248 3718.44 7604.44 3718.66 
1514 3737.65 7616.00 3737.88 
1528 3738.87 7616.62 3739.10 
1139 3734.51 7558.38 3734.70 
1156 3736.61 7557.15 3736.82 
1334 3725.35 7607.84 3725.51 
1352 3725.72 7609.27 3725.92 
942 3732. 70 7606.49 3732.46 
916 3734.54 7611.20 3734.33 
1015 3727.47 7603.38 3727.70 
1039 3731.02 7603.15 3731.24 
1058 3732.04 7601.16 3731.79 
842 3709.88 7617.39 3709.68 
1128 3705.06 7600. 79 3705.31 
812 3711.53 7618.67 3711.41 
1213 3716.81 7602.41 3717.00 
1502 3737.30 7615.80 3737.47 
1120 3732.08 7557.98 3732.27 
Location 
Beginning Beginning Ending 














































Distance Duration Depth Direction Sea Tidal 
(m) (min) (m) One Two State Stage 
Tow Parameters 
Distance Duration Depth Direction Sea Tidal 
(m) (min) (m) One Two State Stage 
415.7 5.00 7.4 I 2 1 7 
380.1 5.00 4.6 2 I I 7 
293.7 5.00 8.1 2 , 2 2 
341.0 5.00 7.6 2 2 2 3 
454.3 5.00 9.8 I 2 2 5 
400.5 5.00 13.8 2 1 2 5 
297.6 5.00 9.6 2 I 2 5 
414.1 5.00 9.4 2 I 2 7 
442.7 5.00 15.6 2 I 2 7 
407.6 5.00 14.9 1 2 I 7 
270.8 5.00 13.5 2 6 2 4 
461.5 5.00 4.5 , I I 6 
479.2 5.00 5.2 2 1 2 6 
393.5 5.00 9.8 2 2 2 2 
390.9 5.00 9.1 I 6 3 8 
412.7 5.00 10.2 I 6 2 8 
399.5 5.00 10.5 I 1 3 I 
407.3 5.00 9.8 I 2 2 7 
390.3 5.00 9.8 I I 2 I 
375.9 5.00 20.8 I I 3 I 
364.4 5.00 23.7 I I 3 I 
414.7 5.00 13.1 I I 3 2 
426.2 5.00 4.3 I I 2 2 
463.5 5.00 6.0 I I 2 2 
357.3 5.00 7.3 1 2 I 6 
393.8 5.00 5.5 1 2 I 6 
403.3 5.00 12.3 I I 3 I 
395.0 5.00 11.0 I I 3 2 
475.1 5.00 11.9 2 I () 6 
412.4 5.00 12.3 2 I 0 6 
428.6 5.00 16.8 I 2 0 6 
408.8 5.00 14.9 I 2 I 6 
472.1 5.00 12.9 2 I I 6 
427.3 5.00 3.0 2 I 2 7 
545.8 5.00 2.7 2 2 2 3 
453.2 5 .00 1.7 2 1 I 6 
411.3 5.00 1.6 I 2 I 
417.1 5.00 2.7 I 2 2 




Distance Duration Depth Direction Sea Tidal 
































































River Mile Tyoe 
CL 2 R 
CL 4 R 
CL 5 R 
CL 8 R 
CL 9 R 
CL IO R 
CL 10 R 
CL II R 
CL 12 R 
CL 14 R 
CL 15 R 
CL 16 R 
CL 18 R 
CL 19 R 
CL 22 R 
CL 24 R 
CL 25 R 
CL 26 R 
CL 27 R 
CL 28 R 
CL 29 R 
CL 31 R 
CL 32 R 
CL 34 R 
CL 36 R 
CL 37 R 
CL 38 R 
CL 41 R 
CL 42 R 
CL 43 R 
CL 44 R 
CL 45 R 
CL 47 R 
CL 48 R 
CL 68 S 
CL 69 S 
CL 74 S 
CL 77 S 
CL 83 S 
CL 86 S 
I ·, 
;:!J'J ~aa~e 1\999 
I, ! System+ Stat# or 
w.J,,· l .. · · ) Cruise River 




























































































































































































































































































































































































Distance Duration Depth Direction Sea Tidal 
(ml (min) (m) One Two State Stage 
340.8 5.00 6.6 I 2 3 6 
447.4 5.00 6.4 I I 3 3 
485.3 5.00 6.2 I I 2 3 
352.4 5.00 8.0 2 2 I 2 
488.4 5.00 9.7 I I 3 3 
442.7 5.00 11.3 I 2 3 5 
442.7 5.00 11.3 I 2 O 5 
472.5 5.00 12.2 I I 3 3 
485.4 5.00 11.0 I 2 3 5 
520.2 5.00 13.4 I I 3 3 
470.4 5.00 14.0 I I 2 3 
506.0 5.00 13.5 I 2 3 5 
457.8 5.00 8.0 I I 2 2 
413.0 5.00 7.2 2 2 2 3 
373.0 5.00 8.6 2 2 2 3 
336.6 5.00 4.6 2 2 2 3 
464.2 5.00 IO. I 2 2 0 I 
503.6 5.00 11.0 2 2 0 I 
389.4 5.00 9.9 2 2 2 2 
326.5 5.00 10.3 2 2 2 3 
359.4 5.00 14.3 2 2 1 2 
492.9 5.00 12.9 1 I 2 3 
266.4 5.00 20.6 2 2 2 3 
447.6 5.00 9.1 I I 4 2 
365.8 5.00 5.5 2 2 4 3 
293.7 5.00 7.6 2 2 2 2 
359.4 5.00 7.8 I I 2 I 
467.2 5.00 9.8 I I 4 2 
300.6 5.00 11.6 2 2 2 2 
399.7 5.00 9.3 I I 3 I 
383.4 5.00 IO. I I I 2 I 
532.9 5.00 16.3 I I 2 2 
476.3 · 5.00 12.7 2 2 2 I 
490.6 5.00 14.0 ,, 2 2 1 
393.8 5.00 2.2 2 2 2 I 
343.4 5.00 3.2 2 2 2 2 
435.0 5.00 2.4 2 2 2 3 
300.6 5.00 3.4 2 2 I 2 
509.7 5.00 2.1 2 2 4 3 
293.2 5.00 2.0 2 2 2 2 
Tow Parameters 
Distance Duration Depth Direction Sea Tidal 
(m) (min) !ml One Two State Staize 
411.7 5.00 7.9 2 2 I I 
343.4 5.00 5.8 2 2 3 I 
484.5 5.00 7.2 I I I 3 
373.9 5.00 9.1 2 I 3 7 
446.7 5.00 11.9 I I 2 2 
352.4 5.00 10.9 2 2 2 3 
378.3 5.00 11.0 2 I 3 7 
345.8 5.00 11.0 2 I 3 7 
361.4 5.00 17.5 2 2 I I 
371.8 5.00 16.2 2 2 I 2 
450.0 5.00 13.1 I 2 3 7 
364.9 5.00 6.5 I 6 3 4 
440.6 5.00 7.9 2 I 2 5 
414.7 5.00 10.0 1 1 I 3 
486.6 5.00 4.4 2 I 2 6 
333.9 5.00 11.9 1 2 I 5 
375.9 5.00 11.6 1 2 1 5 
363.7 5.00 11.3 2 I 1 5 
367.8 5.00 12.5 2 I I 5 
388.0 5.00 15.5 I 2 2 5 
273.4 5.00 28.0 I 2 2 5 
300.6 5.00 17.1 I 2 2 6 
396.5 5.00 5.2 I 2 2 7 
511.5 5.00 8.7 2 I 3 5 
403.9 5.00 8.8 2 6 2 4 
375.5 5.00 7.9 2 2 2 3 
261.2 5.00 12.8 2 2 I 3 
493.4 5.00 12.2 I I I 3 
458.4 5.00 11.0 2 6 2 4 
448.3 5.00 12.3 2 6 2 4 
296.9 5.00 14.9 I 2 2 6 
389.4 5.00 13.6 I 2 2 5 
370.6 5.00 13.4 I 2 2 5 
381.6 5.00 3.7 2 2 3 I 
407.7 5.00 1.5 I I I 3 
393.5 5.00 1.7 I I 3 3 
279.6 5.00 2.4 I 2 2 6 
310.2 5.00 3.7 I 2 2 6 
390.0 5.00 2.0 2 2 2 3 
------- - -
Table 19. g ,: 
June 1999 . ' .. ~ -. 
System+ Stat# or Location Tow Parameters /(t:: Cruise River Stat. Stratum Station Beginning Beginning Emling Ending Distance Duration Depth Direction St:a Tidal 
Number River Milt: Type Code Date Time Latitude Longitude Latitude Longitude (ml (min) (ml One Two State Stage 
CL990607 CL 1 R l 19990607 1210 3701.88 7605.27 3702.05 7605.31 320.8 5.00 10.9 l 2 2 7 
:l: CL990607 CL 3 R l 19990607 1317 3704.73 7610.68 3704.94 7610.72 393.8 5.00 8.0 l 6 2 8 CL990607 CL 6 R 2 19990607 948 3708.05 7600.67 3707.81 7600.52 499.7 5.00 5.2 2 1 2 6 CL990607 CL 7 R 2 19990607 1011 3708.14 7602.74 3707.90 7602.61 486.6 5.00 7.1 2 1 3 6 
CL990607 CL 9 R 3 19990607 1244 3659.36 7610.91 3659.41 7611.17 405.6 5.00 9.5 l 2 2 7 
CL990607 CL 10 R 3 19990607 1358 3708.08 7607.26 3708.29 7607.37 423.5 5.00 10.6 1 1 2 1 
'!::: CL990607 CL 11 R 3 19990607 1410 3708.30 7607.42 3708.11 7607.38 357.3 5.00 10.1 2 2 2 1 ,'I CL9C)(l601 CL 12 R 3 19990601 917 3708.39 7613.35 3708.41 7613.09 396.6 5.00 9.8 2 1 3 3 CL990607 CL 13 R 4 19990607 1125 3656.42 7600.27 3656.47 7600.48 332.1 5.00 15.6 1 ' 2 7 CL9C)(l607 CL 14 R 4 19990607 1100 3659.56 7600.93 3659.66 7601.07 282.0 5.00 15.3 1 
' 2 7 CL990607 CL 15 R 4 19990607 1340 3706.24 7608.31 3706.42 7608.45 395.6 5.00 13.1 1 1 2 1 
/~ 
CL990601 CL 17 R 5 1999()601 822 3711.09 7616.38 3711.20 7616.13 431.0 5.00 9.3 I I 3 3 Ii CL990608 CL 20 R 5 19990608 928 3720.41 7612.86 3720.60 7612.83 355.0 5.00 6.5 1 2 2 6 
CL990608 CL 20 R 5 19990608 928 3720.41 7612.86 3720.60 7612.83 355.0 5.00 6.5 I 2 2 6 
CL990607 CL 22 R 6 19990607 1437 3711.23 7608.()4 3711.35 7608.28 427.0 5.00 9.2 I I 2 1 
CL990607 CL 23 R 6 1999()607 1510 3713.89 7602.50 3713.73 7602.34 383.4 5.00 4.3 2 2 2 2 
v@: CL99<l608 CL 25 R 7 19990608 839 3713.70 7612.35 3713.88 7612.24 373.0 5.00 9.3 1 2 2 6 CL990608 CL 26 R 7 19990608 821 3714.34 7614.41 3714.52 7614.29 380.1 5.00 9.1 1 2 2 6 ,\ 
CL990608 CL 27 R 7 19990608 900 3716.28 7611.61 3716.47 7611.57 357.3 5.00 11.0 1 2 2 6 
CL99<l607 CL 28 R 7 19990607 1553 3717.49 7604.58 3717.74 7604.59 463.5 5.00 11.9 1 1 1 2 
CL990607 CL 29 R 8 19990607 907 3710.62 7601.07 3710.46 7600.81 493.8 5.00 11.6 2 1 2 6 
0~ 
CL99<l609 CL 31 R 8 19990609 1000 3722.47 7602.40 3722.62 7602.57 379.4 5.00 13.4 l 2 2 5 :(' CL990609 CL 32 R 8 19990609 927 3724.96 7605.39 3725.15 7605.48 377.7 5.00 14.0 1 2 2 5 
CL990608 CL 34 R 9 19990608 1050 3729.80 7613.14 3729.97 7613.22 337.6 5.00 8.0 1 2 1 7 
CL990608 CL 35 R 9 1999()608 1103 3730.05 7614.06 3730.21 7614.20 364.9 5.00 6.9 1 2 1 7 
CL990609 CL 37 R 10 1999()609 1232 3733.59 7558.30 3733.72 7558.46 342.2 5.00 7.3 1 2 2 6 1@: CL990609 CL 38 R 10 1999()609 1400 3736.66 7600.49 3736.79 7600.68 375.9 5.00 8.2 1 2 1 6 CL990609 CL 41 R 11 19990609 1035 3727.23 7600.41 3727.38 7600.45 284.5 5.00 9.1 1 2 2 5 CL990609 CL 42 R 11 19990609 1054 3728.75 7601.30 3728.88 7601.49 375.9 5.00 10.l 1 2 2 5 CL990609 CL 43 R 11 19990609 1143 3732.37 7600.12 3732.40 7600.36 368.7 5.00 11.3 1 2 2 6 CL990609 CL 44 R 11 19990609 1302 3732.87 7604.36 3732.89 7604.62 396.6 5.00 12.2 1 2 1 6 
/~ 
CL990609 CL 46 R 12 19990609 1329 3734.65 7602.70 3734.64 7602.96 395.3 5.00 15.5 1 2 1 6 CL99<l609 CL 47 R 12 19990609 1441 3736.95 7608.58 3737.12 7608.69 356.6 5.00 12.8 1 ,., 2 6 CL990609 CL 48 R 12 19990609 1306 3739.32 7611.13 3739.52 7611.27 427.3 5.00 12.2 1 2 1 6 CL990601 CL 68 s SOI 19990601 850 3709.62 7617.15 3709.45 7617.24 343.4 5.00 2.4 2 2 3 3 CL99<l607 CL 72 s S02 19990607 930 3709.67 7559.16 3709.50 7558.94 459.2 5.00 3.9 2 1 2 6 !::; CL990608 CL 74 s S05 19990608 949 3722.63 7613.97 3722.81 7613.89 355.0 5.00 2.1 1 2 2 6 CL990607 CL 77 s S06 19990607 1525 3713.59 7601.29 3713.39 7601.26 373.4 5.00 2.8 2 2 1 2 CL99<l608 CL 83 s S09 19990608 1021 3726.73 7614.50 3726.90 7614.55 324.0 5.00 2.0 1 ,., 1 7 CL990609 CL 85 s S10 19990609 1120 3729.86 7558.06 3730.01 7558.15 309.7 5.00 1.5 1 2 2 6 
Table 20. I @:: July 1999 11 
System+ Stat# or Location Tow Parameters ~ Cruise River Stat. Stratum Station Beginning Beginning Ending Ending Distance Duration Depth Direction Sea Tidal Number River Mile Type Code Date Time Latitude Longitude Latitude Longitude (ml (min) (ml One Two State Stage CL990706 CL 1 R 1 19990706 1030 3655. 77 7607.18 3655.69 7606.85 522.7 5.00 5.2 2 1 0 7 CL990706 CL 2 R 1 19990706 946 3703.12 7613.89 3702.86 7613.94 487.7 5.00 4.3 2 1 0 7 @: CL990706 CL 6 R 2 19990706 1205 3702.75 7602.39 3702.64 7602.19 365.8 5.00 8.4 2 6 1 8 CL990706 CL 8 R 2 19990706 1445 3708.08 7559.02 3708.36 7559.05 520.8 5.00 8.3 1 1 1 1 CL990706 CL 9 R 3 19990706 1134 3659.91 7559.43 3659.89 7559.18 381.5 5.00 9.6 2 1 1 7 CL990706 CL 10 R 3 19990706 1058 3659.83 7603.76 3659.69 7603.54 423.0 5.00 9.2 2 1 1 7 CL990706 CL 11 R 3 19990706 1253 3703.68 7604.57 3703.49 7604.57 352.1 5.00 10.7 2 2 1 1 @d CL990706 CL 12 R 3 19990706 905 3706.85 7610.53 3706.62 7610.38 483.3 5.00 9.8 2 1 1 7 CL990706 CL 13 R 4 19990706 1114 3700.70 7602.23 3700.84 7602.44 411.1 5.00 14.7 1 2 1 7 CL990706 CL 15 R 4 19990706 1225 3703.36 7604.59 3703.48 7604.84 440.0 5.00 14.6 1 1 1 1 CL990706 CL 16 R 4 19990706 845 3707.20 7608.00 3707.34 7608.11 308.6 5.00 13.4 1 2 1 6 CL990707 CL 17 R 5 19990707 805 3715.54 7616.43 3715.71 7616.32 356.6 5.00 8.2 1 2 2 6 @: CL990708 CL 18 R 5 19990708 1140 3722.15 7611.89 3722.34 7611.92 355.0 5.00 5.5 1 2 3 5 CL990706 CL 21 R 6 19990706 824 3710.06 7608.86 3709.81 7608.77 483.0 5.00 8.5 2 1 1 6 CL990706 CL 23 R 6 19990706 1430 3713.57 7602.34 3713.39 7602.27 350.1 5.00 5.3 2 2 0 1 CL990707 CL 25 R 7 19990707 925 3712.49 7609.16 3712.28 7609.19 391.8 5.00 HJ. I 2 1 2 6 " CL990707 CL 26 R 7 19990707 946 3712.68 7607.27 3712.52 7607.05 446.7 5.00 10.4 1 2 2 6 @:± CL990707 CL 27 R 7 19990707 904 3713.29 7609.18 3713.08 7609.22 393.8 5.00 9.8 2 1 2 6 CL990707 CL 28 R 7 19990707 829 3713.89 7614.58 3713.71 7614.64 345.8 5.00 9.1 2 1 2 6 CL990707 CL 29 R 8 19990707 1030 3717.49 7605.42 3717.23 7605.28 526.6 5.00 20.4 2 1 2 6 CL990707 CL 31 R 8 19990707 1117 3722.24 7604.46 3722.35 7604.46 203.8 5.00 18.9 1 2 2 6 CL990707 CL 32 R 8 19990707 1144 3723.77 7605.78 3723.88 7605.83 217.5 5.00 12.8 1 2 2 6 ~ CL990708 CL 33 R 9 19990708 1055 3729.33 7613.05 3729.06 7612.96 518.6 5.00 8.5 2 1 3 5 . CL990708 CL 36 R 9 19990708 833 3734.69 7613.68 3734.90 7613.65 391.8 5.00 8.8 1 6 2 4 CL990707 CL 38 R 10 19990707 1407 3734.36 7558.72 3734.52 7558.62 333.l 5.00 7.0 1 2 2 7 CL990707 CL 40 R 10 19990707 1441 3736.82 7558.11 3737.04 7558.11 407.7 5.00 8.5 1 2 2 7 CL990707 CL 41 R 11 19990707 1252 3730.53 7600.75 3730.69 7600.73 298.0 5.00 10.1 1 2 2 7 t CL990708 CL 42 R 11 19990708 1037 3731.17 7611.64 3730.93 7611.60 448.9 5.00 9.1 2 1 3 5 CL990708 CL 43 R 11 19990708 924 3738.13 7606.22 3738.28 7606.42 411.7 5.00 12.2 1 6 3 4 CL990708 CL 44 R 11 19990708 956 3739.81 7612.58 3739.56 7612.56 464.2 5.00 11.6 2 1 3 5 CL990707 CL 45 R 12 19990707 1208 3725.46 7605.42 3725.56 7605.31 249.5 5.00 22.4 1 2 2 7 CL990707 CL 47 R 12 19990707 1345 3733.73 7602.15 3733.91 7602.12 336.6 5.00 15.8 1 2 2 7 t CL990708 CL 48 R 12 19990708 903 3736.36 7608.27 3736.55 7608.59 600.2 5.00 13.1 1 6 3 4 CL990706 CL 66 s SOI 19990706 932 3703.92 7615.08 3703.67 7615.20 497.8 5.00 2.7 2 1 0 7 CL990706 CL 72 s S02 19990706 1330 3707.39 7559.96 3707.64 7600.04 478.9 5.00 1.8 1 1 1 1 CL990702 CL 75 s sos 19990702 1045 3713.65 7622.23 3713.72 7621.98 401.3 5.00 1.7 2 2 3 1 CL990706 CL 77 s S06 19990706 1408 3710.72 7600.12 3710.95 7600.26 476.3 5.00 2.8 1 1 1 1 ~ CL990708 CL 81 s S09 19990708 1118 3725.60 7614.02 3725.34 7614.05 483.9 5.00 2.7 2 1 3 5 CL990707 CL 86 s Sl0 19990707 1421 3734.28 7557.14 3734.47 7557.04 383.4 5.00 2.7 1 2 2 7 
30 
-- ------·- -----
~} Table 21. 'I I, ~ - . -- -- -
'I 
August 1999 
~ System+ Stat# or Location Tow Parameters j Cruise River Stat. Stramm Station Beginning Beginning Ending Ending Distance Duration Depth Direction Sea Tidal Number River Mile Tvpe Code Date Time Latitude Longitude Latimde Longimde (111) (min) (ml One Two State Stage 
CL990806 CL 3 R I 19990806 1051 3702.60 7611.35 3702.36 7611.22 486.6 5.00 6.2 2 I 2 6 
~' 
CL990806 CL 4 R I 19990806 952 3704.88 7610.11 3705.00 7610.21 269.3 5.00 8.2 I 2 2 5 . CL990806 CL 7 R 2 19990806 1355 3706.60 7604.68 3706.73 7604.96 488.8 5.00 8.6 I I 2 I' 1 
__/ CL990806 CL 8 R 2 19990806 1415 3709.06 7605.73 3709.28 7605.86 453.0 5.00 8.0 I I 2 I 
CL990806 CL 9 R 3 19990806 1124 3657.92 7606.10 3657.78 7605.85 459.9 5.00 IO. I 2 I 2 6 
b;:,J CL990806 CL 10 R 3 19990806 1214 3658.72 7559.54 3658.88 7559.66 348.0 5.00 11.4 2 2 6 CL990806 CL II R 3 19990806 915 3707.11 7608.53 3706.84 7608.46 511.5 5.00 12.6 2 1 2 5 CL990806 CL 12 R 3 19990806 824 3708.61 7612.37 3708.36 7612.34 465.5 5.00 10.8 2 1 2 5 CL990806 CL 14 R 4 19990806 1152 3658.13 7601.42 3657.88 7601.25 530.3 5.00 12.7 2 I 2 6 
I CL990806 CL 15 R 4 19990806 1240 3659.48 7600.42 3659.61 7600.63 399.7 5.00 13.4 I 2 2 7 
P'' CL990806 CL 16 R 4 19990806 929 3705.68 7607.41 3705.42 7607.29 515.1 5.00 
13.4 2 1 2 5 
CL990816 CL 17 R 5 19990816 1100 3710.11 7617.41 3709.95 7617.31 333.1 5.00 4.6 2 2 2 1 
/, CL990812 CL 19 R 5 19990812 1410 3720.47 7611.33 3720.26 7611.31 390.3 5.00 8.5 2 2 4 3 
CL990806 CL 21 R 6 19990806 1438 3710.39 7602.45 3710.65 7602.51 490.3 5.00 8.7 1 I 2 
CL990810 CL 24 R 6 19990810 1144 3722.99 7600.74 3723.20 7600.71 391.8 5.00 5.6 I 6 I 4 
I CL990806 CL 25 R 7 19990806 1528 3712.12 7616.22 3712.26 7616.52 524.3 5.00 12.1 I 1 2 2 
~' 
CL990810 CL 26 R 7 19990810 955 3713.38 7606.33 3713.63 7606.29 467.2 5.00 12.6 1 1 2 3 
"( CL990810 CL 27 R 7 19990810 937 3714.09 7607.13 3714.36 7607.05 514.9 5.00 12.5 I 1 2 2 I ,, 
CL990810 CL 28 R 7 19990810 907 3716.65 7611.47 3716.85 7611.26 489.0 5.00 12.7 1 I 2 2 
I, CL990810 CL 29 R 8 19990810 1026 3714.46 7603.68 3714.31 7603.57 324.3 5.00 15.0 2 2 2 3 
r;:P) CL990810 CL 31 R 8 19990810 1053 3718.13 7605.02 3718.37 7604.94 461.0 5.00 13.5 1 I I 3 CL9908!0 CL 32 R 8 19990810 1120 3722.86 7604.09 3723.11 7604.03 472.1 5.00 13.8 I I 1 3 CL990812 CL 34 R 9 19990812 1215 3732.13 7615.58 3731.96 7615.42 397.9 5.00 7.7 2 2 I 2 
CL990812 CL 36 R 9 19990812 1132 3734.92 7612.16 3735.20 7612.18 519.7 5.00 5.6 I I 2 1 
~i 
CL990810 CL 37 R 10 19990810 1230 3726.22 7600.64 3726.39 7600.49 388.8 5.00 8.2 1 2 2 5 
CL990810 CL 39 R 10 19990810 1354 3735.88 7556.69 3735.98 7556.53 305.6 5.00 5.7 1 2 2 5 
CL990812 CL 41 R 11 19990812 1340 3726.45 7610.02 3726.26 7610.12 383.4 5.00 10.4 2 2 3 3 
,, CL990812 CL 42 R 11 19990812 1315 3728. 90 7606.39 3728.73 7606.32 332.5 5.00 I I.I 2 2 3 2 
CL990812 CL 43 R 11 19990812 1253 3732.70 7610.97 3732.50 7611.01 375.5 5.00 10.8 1 I 3 2 
CL990810 CL 44 R 11 19990810 1430 3736.90 7604.03 3737.08 7604.16 387.6 5.00 12.1 1 2 2 5 
~I 
CL990810 CL 46 R 12 19990810 1305 3732.35 7601.60 3732.58 7601.65 432.9 5.00 14.0 1 2 2 5 
CL990810 CL 47 R 12 19990810 1325 3733.67 7601.99 3733.87 7601.96 373.4 5.00 14.7 1 2 2 5 
CL990810 CL 48 R 12 19990810 1458 3738.76 7609.63 3738.67 7609.88 414.7 5.00 16.1 2 l 3 6 
CL990806 CL 66 s SOI 19990806 1025 3704.87 7615.54 3704.64 7615.65 457.8 5.00 2.2 2 1 2 5 
~I 
CL990806 CL 69 s S02 19990806 1312 3704.32 7601.01 3704.16 7600.94 315.0 5.00 3.4 2 6 2 8 
CL990810 CL 75 s S05 19990810 825 3715.33 7621.09 3715.27 7620.85 381.1 5.00 3.0 2 2 2 2 
CL990810 CL 80 s S06 19990810 1156 3722.72 7600.08 3722.91 7559.99 377.7 5.00 1 ' 2 I 5 
-·" I CL990812 CL 83 s S09 19990812 p'1 3730.74 7616.43 3730.55 7616.32 389.7 5.00 2 2 3 2 _.,_ 
CL990810 CL 85 s SlO 19990810 1215 3725.59 7559.72 3725.78 7559.66 363.7 5.00 2.6 2 2 5 
~ Table 22. September 1999 System+ Stat# or Location Tow Parameters 
~) 
Cruise River Stat. Stramm Station Beginning Beginning Ending Ending Distance Duration Depth Direction Sea Tidal 
:-lumber River Mile Tvpe Code Date Time Latimde Lom!itude Latimde Longimde (m) (min) (m) One Two State Sta!!e 
CL990908 CL 2 R 1 19990908 1105 3657.71 7609.24 3657.91 7609.36 413.0 5.00 7.0 I 2 2 5 
~) 
CL990908 CL 3 R 1 19990908 1000 3701.76 7612.23 3701.60 7612.07 383.4 5.00 5.6 2 2 2 3 
CL990908 CL 5 R 2 19990908 1334 3701.03 7559.82 3701.13 7559.92 239.6 5.00 5.4 1 2 3 6 
CL990908 CL 8 R 2 19990908 1506 3709.41 7605.95 3709.28 7606.17 411.9 5.00 7.6 1 2 3 7 
CL990908 CL 9 R 3 19990908 1123 3659.36 7608.43 3659.31 7608.12 479.9 5.00 9.5 2 1 2 5 I CL990908 CL 10 R 3 19990908 1316 3700.08 7559.66 3659.94 7559.36 524.3 5.00 7.6 2 I 3 6 
~' 
CL990908 CL 11 R 3 19990908 1030 3700.53 7613.24 3700.59 7613.49 395.7 5.00 10.8 2 6 2 4 
CL990908 CL 12 R 3 19990908 1525 3707.85 7609.60 3707.83 7609.84 366.4 5.00 11.4 1 2 3 7 
./ CL990908 CL 14 R 4 19990908 1215 3657.96 7559.81 3657.93 7559.49 489.2 5.00 18.9 2 1 3 5 
6,1 CL990908 CL 15 R 4 19990908 1157 3658.13 7601.19 3658.06 7600.89 473.8 5.00 14.3 2 1 3 5 CL990908 CL 16 R 4 19990908 1240 3659.68 7601.24 3659.64 7600.90 521.7 5.00 14.7 2 1 3 5 CL990909 CL 17 R 5 19990909 830 3714.13 7615.62 3714.27 7615.41 411.1 5.00 8.0 2 2 3 2 CL990909 CL 18 R 5 19990909 730 3715.14 7619.96 3715.04 7619.71 422.5 5.00 4.2 2 2 3 1 CL990908 CL 21 R 6 19990908 1445 3709.94 7602.31 3710.05 7602.46 305.7 5.00 7.7 1 2 3 7 
CL990909 CL 22 R 6 19990909 949 3710.43 7606.89 3710.29 7606.93 266.4 5.00 9.5 2 2 3 2 i CL990909 CL 25 R 7 19990909 920 3711.51 7610.52 3711.37 7610.56 266.4 5.00 10.5 2 2 3 2 
~) 
CL990909 CL 26 R 7 19990909 1015 3713.32 7605.87 3713.55 7605.74 469.7 5.00 12.9 l 1 3 2 
CL990909 CL 27 R 7 19990909 855 3713.79 7611.86 3713.61 7611.87 333.9 5.00 11.0 2 2 3 2 
CL990920 CL 28 R 7 19990920 1404 3718.69 7611.78 3718.46 7611.89 457.8 5.00 10.4 2 1 2 6 
CL990909 CL 29 R 8 19990909 1101 3718.30 7604.56 3718.55 7604.49 475.3 5.00 12.7 1 I 3 3 
I CL990909 CL 30 R 8 19990909 1115 3718.68 7604.61 3718.56 7604.73 287.5 5.00 12.9 2 2 3 3 
~) 
CL990909 CL 31 R 8 19990909 1143 3723.08 7603.17 3723.34 7603.11 490.3 5.00 12.8 1 1 3 3 
CL990909 CL 33 R 9 19990909 1246 3726.78 7613.02 3726.98 7612.95 385.5 5.00 5.5 1 1 3 3 
CL990909 CL 34 R 9 19990909 1315 3731.02 7612.21 3731.25 7612.23 427.3 5.00 8.9 1 1 3 3 
CL990920 CL 39 R 10 19990920 1204 3736.07 7557.90 3735.84 7557.99 447.6 5.00 7.0 2 1 1 5 
i CL990920 CL 40 R 10 19990920 1141 3736.38 7601.88 3736.16 7601.79 430.0 5.00 8.2 2 1 1 5 
~) 
CL990909 CL 41 R 11 19990909 1343 3736.28 7610.99 3736.50 7610.97 408.8 5.00 12.2 1 1 3 3 
CL990920 CL 42 R 11 19990920 940 3737.59 7611.66 3737.81 7611.68 408.8 5.00 11.3 l 2 1 5 
CL990920 CL 43 R 11 19990920 1037 3738.47 7606.86 3738.63 7607.08 446.7 5.00 12.3 1 2 1 5 
CL990920 CL 44 R 11 19990920 958 3739.53 7611.88 3739.75 7611.99 440.6 5.00 11.8 1 2 1 5 
~j 
CL990920 CL 45 R 12 19990920 1255 3731.62 7601.47 3731.36 7601.53 490.3 5.00 13.4 2 1 1 6 
CL990920 CL 46 R 12 19990920 1110 3736.41 7608.56 3736.18 7608.57 426.5 5.00 13.1 2 1 1 5 
CL990920 CL 47 R 12 19990920 1051 3737.95 7607.56 3737.74 7607.65 412.4 5.00 12.7 2 1 1 5 
CL990921 CL 66 s SOI 19990921 850 3703.99 7615.07 3703.87 7614.91 329.4 5.00 3.1 2 1 2 5 
CL990908 CL 69 s S02 19990908 1405 3704.69 7601.24 3704.78 7601.29 183.2 5.00 1.8 1 2 3 6 
I CL990909 CL 74 s S05 19990909 801 3711.66 7620.38 3711.51 7620.29 309.7 5.00 3.0 2 2 3 2 
~j 
CL990909 CL 77 s S06 19990909 1037 3715.29 7602.77 3715.51 7602.69 425.4 5.00 2.8 1 1 3 2 
CL990909 CL 81 s S09 19990909 1231 3725.59 7614.11 3725.82 7614.11 426.2 5.00 3.0 1 I 3 3 






Table 23. i~ 
October 1999 (@:: System+ Stat# or Location Tow Parameters 
Cruise River Stat. Stratum Station Beginning Beginning Ending Ending Distance Duration Depth Direction Sea Tidal 
Number River Mile Tvpe Code Date Time Latitude Lom:inuJe Latimde Lomiitmk (111) (min) (m) One Two State Stage 
CL991020 CL l R l 19991020 952 3656.14 7607.27 3656.02 7607.02 440.0 5.00 9.8 2 l 2 5 
/~ 
'I 
CL991020 CL 3 R l 19991020 906 3700.29 7608.97 3700.45 7609.00 300.0 5.00 7.0 l 2 2 5 
CL991020 CL 4 R l 19991020 836 3702.08 7614.22 3702.27 7614.11 389.7 5.00 4.9 l 2 2 5 
CL991013 CL 5 R 2 19991013 1503 3701.45 7600.05 3701.52 7559.80 401.3 5.00 5.2 2 I 3 5 
CL9910!3 CL 6 R 2 19991013 1447 3701.91 7559.41 3701.78 7559.16 449.7 5.00 6.1 2 l 3 5 
(~ 
CL991020 CL 7 R 2 19991020 1114 3706.47 7605.47 3706.61 7605.34 326.0 5.00 6.7 l 2 2 5 
CL991013 CL 9 R 3 19991013 1523 3659.13 7601.46 3659.23 7601.69 395.4 5.00 11.3 1 2 3 5 
CL991013 CL 10 R 3 19991013 1541 3700.37 7603.51 3700.56 7603.60 377.7 5.00 10.4 l 2 3 5 
CL991013 CL 11 R 3 19991013 1425 3705.15 7559.29 3704.95 7559.22 385.5 5.00 14.8 2 2 2 3 
CL991020 CL 12 R 3 19991020 1218 3708.37 7612.85 3708.22 7612.63 434.6 5.00 9.4 l 2 3 6 
:~ CL991020 CL 13 R 4 19991020 927 3658.75 7607.92 3658.71 7608.14 342.3 5.00 15.5 I 2 2 5 CL991013 CL 14 R 4 19991013 1553 3701.22 7603.19 3701.44 7603.23 412.2 5.00 16.5 l 2 3 5 CL991020 CL 15 R 4 19991020 1050 3704.74 7606.33 3704.89 7606.22 324.3 5.00 14.3 I 2 2 5 
CL99!006 CL 18 R 5 19991006 802 3715.37 7618.59 3715.42 7618.80 332.1 5.00 5.4 l 4 3 2 
CL991006 CL 19 R 5 19991006 822 3715.95 7618.64 3716.12 7618.75 356.6 5.00 5.3 1 4 3 2 ~ CL991006 CL 20 R 5 19991006 933 3723.41 7611.33 3723.62 7611.24 412.4 5.00 4.4 l 1 3 3 CL991020 CL 21 R 6 19991020 1249 3710.18 7608.72 3710.30 7608.68 230.5 5.00 7.9 l 2 3 6 CL991013 CL 22 R 6 19991013 1330 3710.30 7604.56 3710.20 7604.38 330.3 5.00 9.4 2 2 2 2 CL99!013 CL 24 R 6 19991013 1221 3718.93 7602.62 3718.78 7602.52 316.7 5.00 9.4 2 2 I 2 CL991020 CL 25 R 7 19991020 1309 3711.19 7610.33 3711.31 7610.31 224.4 5.00 9.4 1 2 3 6 (I CL991013 CL 26 R 7 19991013 1305 3713.06 7603.78 3712.92 7603.75 263.4 5.00 12.l 2 ,, 2 2 CL99!020 CL 27 R 7 19991020 1342 3715.48 7610.44 3715.63 7610.41 281.7 5.00 11.3 l 2 3 7 
CL991020 CL 28 R 7 19991020 1406 3716.30 7608.60 3716.38 7608.47 246.9 5.00 11.6 I 2 3 7 
CL991013 CL 29 R 8 19991013 1201 3720.49 7603.36 3720.35 7603.28 286.5 5.00 15.8 2 2 2 l 
CL991013 CL 31 R 8 19991013 1140 3722.65 7602.15 3722.52 7602.24 277.0 5.00 13.4 2 2 2 l 
CL991013 CL 32 R 8 19991013 1101 3723.65 7604.82 3723.49 7604.79 300.0 5.00 20.1 2 2 2 1 
CL991006 CL 33 R 9 19991006 1353 3732.39 7616.82 3732.55 7616.66 383.4 5.00 5.4 1 2 1 6 
CL991006 CL 34 R 9 19991006 1327 3733.88 7612.75 3734.07 7612.75 352.l 5.00 9.0 l 2 2 5 
CL991006 CL 35 R 9 19991006 1450 3736.13 7617.02 3736.14 7617.25 349.8 5.00 8.5 1 5 l 6 
CL991013 CL 37 R 10 19991013 1035 3725.94 7600.54 3725.77 7600.63 343.4 5.00 8.7 2 1 1 7 
!~ 
CL991013 CL 38 R 10 19991013 936 3729.14 7601.73 3728.87 7601.76 502.4 5.00 8.6 2 l l 7 
CL991!Xl6 CL 40 R 10 19991006 1203 3738.60 7557.42 3738.79 7557.45 355.0 5.00 6.3 l 2 3 5 
CL991006 CL 41 R II 19991006 1032 3729.14 7609.97 3729.37 7609.99 427.J 5.00 10.9 l l 3 3 
CL991006 CL 42 R 11 1999HXl6 1110 3733.41 7604.53 3733.65 7604.57 448.9 5.(Xl 12.4 1 l 3 3 
CL991006 CL 43 R 11 19991006 1417 3735.39 7616.21 3735.36 7615.90 474.l 5.00 9.8 2 1 l 6 
I~ 
CL99!006 CL 44 R 11 19991006 1434 3735.80 7616.52 3735.82 7616.76 366.4 5.00 11.0 l 5 1 6 
CL991013 CL 45 R 12 19991013 951 3728.14 7602.49 3727.92 7602.53 412.2 5.00 16.l 2 I I 7 
CL991<Xl6 CL 47 R 12 19991006 1141 3736.17 7558.91 3736.37 7558.98 385.5 5.00 13.2 l I 3 3 
CL99!006 CL 48 R 12 19991006 1258 3738. l l 7610.47 3738.32 7610.49 390.3 5.00 13.2 l 2 2 5 
CL991020 CL 66 s SOI 19991020 1158 3706.32 7615.29 3706.45 7615.28 241.4 5.00 2.5 1 2 3 6 ~ CL991013 CL 71 s S02 19991013 1407 3705.37 7601.08 3705.19 7600.95 387.6 5.00 3.7 2 2 3 3 CL991006 CL 75 s S05 19991006 902 3719.89 7615.31 3720.11 7615.22 430.0 5.00 3.5 1 1 2 2 CL9910!3 CL 79 s S06 19991013 1239 3716.80 7602.55 3716.63 7602.56 315.4 5.00 3.4 2 2 1 2 CL99!006 CL 81 s S09 19991006 1002 3726.80 7614.45 3727.01 7614.46 389.4 5.00 2.9 I l 2 3 CL991013 CL 85 s SlO 19991013 1017 3727.12 7558.88 3726.94 7558.96 355.0 5.00 3.7 2 I 1 7 & . 
t I, 






bs.) Table 24. 
I November 1999 
~! 
Systt:m+ Stat# or Location Tow Parameters Cruise River Stat. Stratum Station Beginning Beginning Ending Ending Distance Duration Depth Direction Sea Tidal 
~J 
Number River Mile Tvne Code Date Time Latitude Longimde Latitude Lom?imde (ml (min) (m) One Two State Stage CL991 Hll CL 2 R I 19991101 1045 3656.69 7604.84 3656.84 7604.98 350.0 5.00 8.2 l 2 I 7 CL991118 CL 3 R l 19991118 839 3659.69 7614.76 3659.66 7614.46 459.0 5.00 3.8 2 1 6 CL991 l 18 CL 4 R 1 19991118 953 3704.63 7611.83 3704.82 7611.85 353.4 5.00 6.6 2 I 6 CL991101 CL 5 R 2 19991101 1142 3703.16 7559.08 3703.33 7559.26 417.l 5.00 10.l 2 () 7 Ii CL991101 CL 6 R 2 19991101 1233 3706.57 7601.07 3706.70 7601.31 436.9 5.00 7.0 l 0 1 CL991101 CL 7 R 2 19991101 1258 3707.87 7605.97 3708.03 7606.16 413.7 5.00 7.3 1 0 1 r;;,·· J CL991101 CL 9 R 3 19991101 1101 3658.02 7604.20 3657.99 7604.43 353.7 5.00 11.6 2 l 7 , CL991118 CL 10 R 3 19991118 856 3659.84 7612.67 3659.79 7612.40 420.4 5.00 10.4 
' 
. 
l I 6 CL991101 CL 11 R 3 19991101 1015 3701.59 7606.80 3701.37 7606.60 508.4 5.00 9.4 2 l () 6 I! CL991101 CL 12 R 3 19991101 844 3708.11 7611.54 3708.23 7611.70 329.4 5.00 10.7 1 2 0 6 
~) 
CL991101 CL 14 R 4 19991101 952 3703.83 7605.30 3703.95 7605.44 307.7 5.00 14.9 1 2 1 6 CL991101 CL 15 R 4 19991101 933 3705.09 7607.14 3705.19 7607.31 317.8 5.00 13. l 1 2 1 6 CL991101 CL 16 R 4 19991101 905 3706.85 7608.90 3706.64 7608.67 522.9 5.00 12.5 2 I 6 CL991118 CL 17 R 5 19991118 1100 3711.49 7621.01 3711.30 7621.20 455.2 5.00 3.7 1 2 1 6 CL991101 CL 18 R 5 19991101 1513 3714.79 7613.64 3714.88 7613.88 400.9 5.00 8.2 I 1 1 
' CL991118 CL 19 R 5 19991118 1452 3718.97 7612.10 3718.80 7612.27 407.3 5.00 9.0 2 6 3 8 ~ CL991101 CL 3710.41 7602.87 3710.53 7603.10 414.1 5.00 9.1 , 21 R 6 19991101 1325 l l 0 I I CL991118 CL 22 R 6 19991118 1301 3718.54 7602.41 3718.30 7602.45 448.9 5.00 7.7 2 l 3 7 ~ CL99ll18 CL 24 R 6 19991118 1331 3723.24 7600.75 3723.47 7600. 78 428.6 5.00 5.2 2 2 7 CL991101 CL 25 R 7 19991101 1448 3711.52 7612.55 3711.36 7612.55 296.5 5.00 10.7 2 2 1 2 CL991 IOI CL 26 R 7 19991101 1436 3711. 78 7611.53 3711.60 7611.63 366.5 5.00 10.7 2 2 1 l CL991 l 18 CL 27 R 7 19991118 1157 3717.79 7609.26 3717.99 7609.25 370.9 5.00 11.0 2 2 7 CL991 l 18 CL 28 R 7 19991118 1215 3718.11 7607.42 3718.32 7607.35 403.4 5.00 12.2 2 3 7 CL991118 CL 29 R 8 19991118 1234 3717.23 7606.45 3717.43 7606.48 373.4 5.00 22.2 2 3 7 CL991 I 18 CL 31 R 8 19991118 1357 3722.43 7605.87 3722.65 7605.78 430.0 5.00 13.4 6 3 8 
~-
CL991 l 18 CL 32 R 8 19991118 1420 3722.74 7609.80 3722.98 7609.82 445.8 5.00 16.2 6 2 8 CL991110 CL 34 R 9 19991110 1504 3731.02 7612.89 3730.78 7612.88 445.0 5.00 8.6 2 2 2 3 I CL991110 CL 35 R 9 19991110 1056 3735.05 7612.07 3735.19 7612.30 435.1 5.00 5.8 1 1 1 1 CL991 l 10 CL 36 R 9 19991110 905 3737.87 7615.38 3738.06 7615.54 427.8 5.00 6.7 1 I 2 I 11 CL991110 CL 37 R 10 19991110 1~29 3728.25 7559.19 3728.07 7559.28 360.5 5.00 5.4 2 2 2 3 
,1 . CL991110 CL 38 R 10 19991110 1344 3728.45 7600.23 3728.26 7600.30 367.8 5.00 8.0 ., 2 2 3 ~ CL991110 CL 39 R 10 19991110 1312 3730.02 7559.11 3729.84 7559.21 366.5 5.00 5.8 2 2 2 3 CL99! I 10 CL 41 R 11 19991110 142 3731.10 7609.64 3730.88 7609.71 421.3 5.00 10.i 2 2 2 3 CL991 l 10 CL 42 R 11 19991110 1421 3732.10 7607.44 3731.89 7607.47 391.8 5.00 11.9 2 2 2 3 
' CL991110 CL 43 R 11 19991110 1157 3738.01 7601.99 3737.86 7601.84 359.4 5.00 10.5 2 1 2 5 I ~ CL991110 CL 44 R 11 19991110 945 3739.96 7615.57 3740.18 7615.50 421.3 5.00 10.6 1 1 2 1 CL991110 CL 46 R 12 19991110 1028 3734.68 7610.78 3734.87 7610.73 360.2 5.00 12.6 2 2 3 I ~ CL991110 CL 47 R 12 19991110 1215 3736.77 7602.89 3736.63 7602.77 317.0 5.00 16.0 2 1 2 6 CL991 l 10 CL 48 R 12 19991110 1140 3738.88 7602.86 3738.70 7602.79 350.1 5.00 13.4 
' 1 2 5 I CL991118 CL 66 s SOI 19991118 926 3703.57 7614.68 3703.78 7614.63 396.5 5.00 3.4 1 2 1 6 I ~ CL991101 CL 70 s S02 19991101 1159 3704.78 7558.25 3704.90 7558.56 520.7 5.00 2.1 1 2 1 7 CL991118 CL 74 s sos 19991118 1033 3710.56 7618.03 3710.76 7618.13 400.5 5.00 ') ' 1 2 1 6 CL991101 CL 77 s S06 19991101 1345 3712.74 7601.45 3712.95 7601.44 389.4 5.00 io 1 1 0 1 CL991 I 10 CL 84 s S09 19991110 923 3737.90 7616.39 3738.07 7616.58 427.2 5.00 3.7 1 1 2 1 
' 




b, I / 
I 










Table 25. (@: December 1999 
System+ Stat# or Location Tow Parameters 
Cruise River Stat. Stratum Station Beginning Beginning Ending Ending Distance Duration Depth Direction Sea Tidal 
'@: Number River Mile Tvoe Code Date Time Latitude Lon!!itude Latitude Lonl!icude (ml (min) (ml One Two State Sta!!e CL99!208 CL I R I 19991208 903 3657.47 7608.99 3657.37 7608.85 282.0 5.00 7.3 2 2 I 2 
CL991208 CL 3 R I 19991208 840 3658.93 7612.54 3658.87 7612.31 366.6 5.00 7.3 2 2 I 2 
CL991208 CL 6 R 2 19991208 1157 3704.38 7601.74 3704.55 7601.85 356.6 5.00 4.3 I I I 3 
{~ 
CL99!208 CL 8 R 2 19991208 1236 3707.50 7600.91 3707.67 7600.83 337.6 5.00 5.8 I 2 () 5 
CL991208 CL 9 R 3 19991208 935 3658.30 7603.77 3658.26 7603.58 297.9 5.00 9.1 2 2 () 2 
CL99!208 CL to R 3 19991208 1043 3702.69 7605.30 3702.59 7605.08 382.1 5.00 11.0 2 2 I 3 
CL991208 CL II R 3 19991208 1028 3702.64 7606.03 3702.71 7605.78 401.3 5.00 11.3 2 2 I 3 
CL991203 CL 12 R 3 19991203 1328 3708.63 76!0.27 3708.36 76!0.26 500.5 5.00 11.0 2 I 2 6 
(~ CL991208 CL 13 R 4 19991208 955 3658.13 7601.34 3658.31 7601.24 366.5 5.00 14.3 2 2 
() 3 
CL99!208 CL 15 R 4 19991208 1111 3706.56 7608.06 3706.56 7607.82 364.5 5.00 13.7 2 2 () 3 
CL99!208 CL 16 R 4 19991208 1126 3706.80 7607.41 3706.73 76{)7 .23 302.6 5.00 14.0 2 2 () 3 
CL991209 CL 17 R 5 19991209 1419 3717.57 7614.30 3717.79 7614.27 4!0.2 5.00 8.2 I 2 2 5 
CL991209 CL 20 R 5 19991209 1508 3724.32 7612.86 3724.52 7612.90 375.5 5.00 3.7 I 2 2 5 
(~ 
CL991208 CL 21 R 6 19991208 1259 3710.29 7603.22 37 I0.45 7603.33 340.3 5.00 8.7 I 2 0 5 
CL99!203 CL 22 R 6 19991203 1303 3711.48 7608.65 3711.65 7608.66 315.4 5.00 8.5 I ") 2 6 
CL991203 CL 25 R 7 19991203 1352 3711.06 7611.84 3711.22 7611.94 333.1 5.00 to.I I 2 2 7 
CL99!203 CL 26 R 7 19991203 1247 3712.91 7608.43 3713.05 7608.28 345.3 5.00 to.I I 2 2 6 
CL991203 CL 27 R 7 19991203 1227 3713.78 76to.20 3713.51 7610.22 501.2 5.00 to.4 2 I 2 6 
r~ 
CL991209 CL 28 R 7 19991209 1345 3718.52 7610.05 3718.30 76!0.00 414.7 5.00 1().3 2 I I 5 
CL99!209 CL 29 R 8 19991209 1359 3717.68 7611.09 3717.46 7611.11 408.8 5.00 12.6 2 I 2 5 
1( 
CL991209 CL 30 R 8 19991209 1439 3719.13 7611.18 3719.36 7611.18 426.2 5.00 12.5 I 2 2 5 
CL991208 CL 32 R 8 19991208 1408 3721.01 7603.40 3721.20 7603.38 353.4 5.00 14.0 I 2 I 5 
CL991209 CL 33 R 9 19991209 1522 3726.00 7613.12 3726.18 7613.16 339.0 5.00 5.5 I 2 2 5 t(@: CL991209 CL 35 R 9 19991209 1554 3730.54 7612.97 3730.74 7612.90 385.5 5.00 8.5 I 2 2 6 CL991209 CL 37 R 10 19991209 1218 3736.21 7557.71 3736.03 7557.81 366.5 5.00 6.6 2 2 l 3 
CL991209 CL 39 R 10 19991209 1143 3738.35 7557.44 3738.16 7557.48 357.3 5.00 6.3 2 2 1 3 
CL991209 CL 41 R 11 19991209 1621 3730.64 7611.02 3730.84 7610.91 406.5 5.00 9.8 I 2 3 6 
CL991209 CL 42 R II 19991209 1113 3738.65 7604.00 3738.46 7603.98 353.4 5.00 11.9 2 2 I 3 
'@: CL99!209 CL 43 R 11 19991209 1035 3738.66 7608.44 3738.47 7608.40 357.3 5.00 12.6 2 2 1 2 (\ CL991209 CL 44 R II 19991209 1014 3739.06 7611.74 3739.30 7611.82 461.0 5.<XJ 11.9 I I 2 2 CL991208 CL 45 R 12 19991208 1509 3731.73 7602.26 3731. 90 7602.35 343.4 5.(Xl 15.2 I ~ I 6 
CL99!209 CL 46 R 12 19991209 952 3736.19 7609.31 3736.43 7609.27 448.9 5.00 12.6 2 2 I 2 
CL991209 CL 48 R 12 19991209 1051 3738.54 7607.72 3738.35 7607.74 353.4 5.00 12.9 2 2 I 3 f@: CL99!203 CL 68 s SOI 19991203 1423 3709.43 7617.46 3709.57 7617.61 345.3 5.00 2.1 I 2 I 7 CL991208 CL 69 s S02 19991208 1212 3705.06 7601.63 3704.91 7601.36 495.4 5.00 -~ 2 I () 5 ., __ 
CL991203 CL 73 s sos 19991203 1455 3713.39 7621.66 3713.56 7621.37 541.5 5.00 -, ., I 2 () 7 
-·' CL991208 CL 77 s S06 19991208 1320 3712.24 7601.47 3712.40 7601.42 306.1 5.00 -, - I 2 () 5 __ ., 
CL991209 CL 82 s S09 19991209 915 3734.36 7617.70 3734.31 7617.43 420.4 5.00 3.3 2 2 I 2 
'~ 













Atmospheric and hydrographic data for the tributaries (James, York, 
and Rappahannock Rivers) and the secondary water systems 
(Pocomoke Sound, Mobjack Bay, Piankatank and Great Wicomico 
Rivers) by month. 
A. To conserve space, some variables are presented as coded 
values. Code keys are presented in Table I (p. 11). 
B. Due to measurement error ( calibration differences and 
instrument drift) associated with the hydro graphic equipment 
used to measure temperature, salinity and dissolved oxygen, 
some calculated saturations presented here are greater than 
100%. 
C. The secondary water systems were sampled once per quarter 





K;ruise River Depth 
Number River Mile 
GW99012 GW I 
GW99012 GW 2 
GW99012 GW 3 
GW99012 GW 5 
. GW99012 GW 7 
GW99012 GW 8 
JA990I 13 JA JAOI 
JA990I 13 JA JA05 
JA990I 13 JA Ji\13 
JA990I 13 JA JAl7 
JA990I 13 JA JA24 
JA990I 14 JA JA27 
JA990I 14 JA JA27 
JA990I 14 JA JA35 
JA990I 14 JA JA40 
JA990I 13 JA 2 
JA990113 JA 3 
JA990I 13 JA 5 
JA990I 13 JA 7 
JA990I 13 JA 8 
JA990I 13 JA 9 
JA990l l3 JA 11 
JA990I 13 JA 14 
JA990I l4 JA 15 
JA990l 14 JA 18 
JA990I14 JA 19 
JA990I 14 JA 20 
JA990114 JA 21 
JA990I 14 JA 23 
PK990I 19 PK PK02 
PK990I l9 PK PK03 
PK990l l9 PK PK04 
PK990I 19 PK l 
PK990l 19 PK 4 
PK990ll9 PK 5 
PK990l 19 PK 8 
RA990I 19 RA RA02 
RA990119 RA RAIO 
RA990120 RA RAIS 
RA990120 RA RAZO 
RA990120 RA RA25 
RA990120 RA RA30 
Rr\990120 RA RA35 
RA990120 RA RA40 
RA990119 RA I 
Rr\990119 RA 4 
Rr\990119 RA 6 
Rr\990119 Rr\ 7 
Rr\990119 RA 9 
RA990120 RA 11 
IU990120 RA 14 
RA990I 19 RA 15 
RA990120 RA 17 
RA990120 RA 19 
Rr\990120 RA 21 
Rr\990120 RA 22 
RA990120 RA 23 
Rr\990120 RA 25 
YK9901 I I YK YK02 
YK9901 I I YK YK05 
YK990I l I YK YKIO 
YK990I 12 YK YKIS 
YK990112 YK YK20 
YK990I 12 YK YK25 
YK990112 YK YK30 
YK990I 12 YK YK35 
YK990112 YK YK40 
YK9901 I I YK I 
YK9901 I I YK 4 
YK9901 I I YK 5 
YK9901 I I YK 7 
YK990I I I YK 8 
YK990I I I YK 9 
YK990I I I YK 12 
YK990I 12 YK 14 
YK990112 YK 15 
YK990112 YK 16 
YK990I 12 YK 17 
YK990I 12 YK 19 
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Cruise River Depth 
Number River Mile 
JA990203 JA JAOI 
JA990204 JA JA05 
JA990204 JA JA13 
JA990204 JA JA 17 
JA990204 JA JA24 
JA990204 JA JA27 
JA990204 JA JA35 
JA990204 JA JA40 
JA990204 JA l 
JA990204 JA 3 
JA990203 JA 6 
JA990203 JA 7 
JA990203 JA 8 
JA990204 JA 10 
JA990204 JA 12 
JA990204 JA 14 
JA990204 JA 16 
JA990204 JA 17 
JA990204 JA 19 
JA990204 JA 20 
JA990204 JA 21 
JA990204 JA 23 
MB99021 MS MSO! 
MB99021 MW MWO 
MB9902 l MN MNO 
MB9902! ME ME02 
MB9902 l MB MBO 
MB99021 MB MBO 
MB9902 l MB MBO 
MB99021 MB l 
MB99021 MB 2 
MB99021 MB 4 
MB99021 MB 5 
MB99021 MB 6 
MB99021 MB 8 
MB99021 MS 10 
MB9902 l MW 12 
MB99021 MS 14 
:\.!899021 MN 15 
RA9902 l l RA RA02 
RA99021 l RA RAIO 
RA990210 RA RAIS 
RA990210 RA RA20 
RA990210 RA RA25 
RA990210 RA RA30 
RA990210 RA RA35 
RA990210 RA RA40 
RA990209 RA 2 
RA9902 I I RA 4 
RA9902ll RA 6 
RA9902 l l RA 8 
RA9902 l l RA 9 
RA99021 l RA I l 
RA990210 RA 14 
RA99021 l RA 15 
R.-\990210 RA 18 
RA990210 RA 20 
RA990210 RA 21 
RA9902 l O RA 22 
RA990210 RA 23 
RA990210 RA 25 
YK990203 YK YK02 
YK990203 YK YK05 
YK990202 YK YKlO 
YK990202 YK YKIS 
YK990202 YK YK20 
YK990202 YK YK25 
YK990202 YK YK30 
YK990202 YK YK35 
YK990202 YK YK40 
YK990203 YK 2 
YK990202 YK 4 
YK990203 YK 5 
YK990203 YK 7 
YK990203 YK 8 
YK990202 YK 10 
YK990202 YK 11 
YK990202 YK 13 
YK990202 YK 15 
YK.990202 YK 16 
YK990202 YK 18 
YK990202 YK 19 
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!cruise River Depth 
IN umber River Mik 
CP990323 Cl' CPO I 
CP990323 er CP03 
CP990323 CP Cr05 
CP990323 er 1 
Cr990323 CP 2 
Cr990323 CP 3 
CP990323 CP 4 
Cr990323 CP 5 
Cr990323 CP 7 
CP990323 CP 8 
Cr990323 CP 10 
CP990323 CP 11 
CP990323 er I 4 
CP990323 CP 16 
JA990302 JA JAOI 
JA990302 JA JA05 
JA990302 JA JA13 
JA990305 JA JA 17 
JA990305 JA JA24 
JA990305 JA JA27 
JA990305 JA JA35 
JA990305 JA JA40 
JA990302 JA 1 
JA990302 JA 4 
JA990302 JA 6 
JA990302 JA 7 
JA990302 JA 8 
JA990302 JA 9 
JA990302 JA 11 
JA990302 JA 14 
JA990305 JA 15 
JA990305 JA 17 
JA990305 JA 19 
JA990305 JA 20 
JA'J90305 Ji\ 21 
JA990305 JA 24 
RA 9903 18 RA RA02 
RA990318 RA RAIO 
RA990318 RA RAIS 
RA990317 RA RA20 
RA9903 l 7 RA RA25 
RA9903 I 7 RA RA30 
RA990317 RA RA35 
RA990317 RA RA40 
RA990318 RA I 
Rr\990318 RA 4 
RA9903 I 8 RA 6 
RA990318 RA 7 
RA990317 RA IO 
Rr\9903 I 7 RA 12 
RA9903 I 7 RA 14 
Rr\990317 RA 16 
RA990317 RA 17 
RA990317 RA 19 
RA990317 RA 21 
RA990317 RA 22 
RA990317 RA 24 
RA9903 l 7 RA 26 
YK990302 YK YK02 
YK990302 YK YK05 
YK990302 YK YKIO 
YK990301 YK YKIS 
YK990301 YK YK20 
YK99030l YK YK25 
YK990301 YK YK30 
YK990301 YK YK35 
YK99030 I YK YK40 
YK990302 YK 2 
YK990302 YK 4 
YK990302 YK 6 
YK990302 YK 7 
YK990302 YK 8 
YK99030l YK IO 
YK990301 YK 12 
YK990301 YK 13 
YK990301 YK 15 
YK990301 YK 16 
YK990301 YK 17 
YK990301 YK 19 

















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































I 0.30 91.0 
10.70 96.5 
10.90 90.7 
I 1.60 96.9 
I 0.52 94.6 
10.90 97.3 
I 0.50 102.2 
10.30 90.0 
I I.JO 95.7 
10.80 90.8 
I 1.40 94.8 
11.90 97.2 
10.60 97.0 
I 0.60 94.3 
10.95 97.9 
10.51 93.7 






I 1.00 95.5 
I 1.60 94.5 













































































truise River Depth 
Number River Mile 
JA990407 JA JAOI 
JA990407 JA JA05 
JA990407 JA JA 13 
JA990407 JA JAl7 
JA990407 JA JA24 
JA990407 JA Ji\27 
JA990408 JA JA35 
JA990407 JA JA40 
JA990407 JA 2 
JA990407 JA 4 
JA990407 JA 6 
JA990407 JA 7 
JA990407 JA 8 
JA990407 JA 10 
JA990407 JA I I 
JA990407 JA 13 
JA990408 CL 16 
JA990408 JA 18 
JA990407 JA 19 
JA990407 JA 20 
JA990408 CL 22 
JA990408 CL 23 
MB99040 MS MSOI 
M899040 MW MWO 
MB99040 MN MNO 
MB99040 ME ME02 
M899040 MB Ml30 
MB99040 MB MBO 
MB99040 MB MBO 
MB99040 MB 2 
MB99040 MB 3 
MB99040 MB 4 
MB99040 MB 5 
MB99040 MB 7 
MB99040 MB 8 
MB99040 MN 11 
M899040 ME 12 
MB99040 MN 14 
MB99040 MN 16 
RA990414 RA RA02 
RA990414 RA RAIO 
RA990414 RA RAIS 
RA990415 RA RA20 
RA9904 I 5 RA RA25 
RA990415 RA RA30 
RA990415 RA RA35 
RA990415 RA RA40 
RA990414 RA 2 
RA990414 RA 3 
RA990414 RA 5 
RA990414 RA 7 
RA990415 RA IO 
RA990414 RA 12 
RA990415 RA 14 
RA990414 RA 15 
RA990415 RA 17 
RA990415 RA 19 
RA990415 RA 21 
RA990415 RA 22 
RA990415 RA 24 
RA990415 RA 25 
YK.990406 YK YK02 
YK.990406 YK YK05 
YK990405 YK YK!O 
YK990405 YK YKI5 
YK990405 YK YK20 
YK990405 YK YK25 
YK990405 YK YK30 
YK.990405 YK YK35 
YK.990405 YK YK40 
YK990405 YK 2 
YK990406 YK 3 
YK990406 YK 6 
YK990406 YK 7 
YK990405 YK 8 
YK.990405-YK IO 
YK990405 YK 12 
YK990405 YK 14 
YK990405 YK 15 
YK990405 YK I 6 
YK990405 YK 18 
YK990405 YK 19 

























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Cruise River Depth 
Number River Mile 
-Cr990:,19 Cl' Cl'OI 
Cl'9905 I 9 er Cl'OJ 
Cr9905 l 9 Cl' Cl'05 
CP9905 I 9 er I 
CP990519 Cl' 2 
Cl'9905 I 9 Cl' 3 
Cr9905 I 9 Cl' 4 
Cr9905 I 9 Cl' 5 
cr990519 er 7 
CP9905 I 9 Cl' 8 
Cr<J90519 Cl' 9 
Cr990519 Cl' 12 
cr<J905 I 9 er 13 
Cr990519 Cl' 16 
JA990507 JI\ JAOI 
JA990507 JI\ JA05 
JA990506 JA JA 13 
Jt\990506 JA JA 17 
JA990506 JI\ JA24 
JA990506 JA JA27 
JA990506 JA JA35 
JA990506 JA JA40 
JA990506 JA I 
JA990507 JA 4 
JA990507 JA 6 
JA990507 JA 7 
JA990507 JA 8 
Jr\990506 JA 9 
JA990506 JA 12 
JA990506 JA 13 
JA990506 JA 16 
JA990506 JA 18 
JA990506 JA 19 
JA990506 JI\ 20 
JA990506 JA 21 
Jr\990506 JA 24 
RA990510 RA RA02 
RA990510 RA RAIO 
RA990510 RA RAIS 
Rr\990511 RA RA20 
Rt\990511 RA RA25 
R.-\990511 RA RAJO 
RA9905 l I R.-\ R.-\3 5 
R.-\990511 RA R.-\40 
R.-\990510 RA I 
RA990510 RA 4 
R.-\990510 RA 5 
R.-\ 990510 RA 8 
R.-\990510 RA 10 
R.-\990510RA II 
RA99051 l RA 14 
RA990511 RA 15 
R.-\990511 RA 18 
R.-\990511 RA 20 
RA990511 R.-\ 21 
R.-\990511 RA 22 
Rr\990511 RA 24 
R.-\990511 RA 26 
YK990505 YK YK02 
YK990505 YK YKOS 
YK990504 YK YKIO 
YK990504 YK YKIS 
YK990504 YK YK20 
YK990504 YK YK25 
YK990504 YK YK30 
YK990504 YK YK35 
YK990504 YK YK.JO 
YK990505 YK I 
YK990504 YK .J 
YK990504 YK 6 
YK990505 YK 6 
YK990505 YK 7 
YK990505 YK 8 
YK990504 YK 9 
YK990504 YK 12 
YK990504 YK 14 
YK990504 YK 15 
YK990504 YK 16 
YK990504 YK 17 
YK990504 YK 19 
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!cruise River Depth 
IN umber River Mile 
GW99061 GW I 
GW99061 GW 2 
GW9906 I GW 4 
GW99061 GW 5 
GW99061 GW 6 
GW99061 GW 7 
JA990602 JA JAOI 
JA990601 JA JA05 
JA990601 JA JAl3 
JA990601 JA JAl7 
JA99060 I JA JA24 
JA990601 JA JA27 
JA99060 I JA JA35 
JA990601 JA JA40 
JA990602 JA I 
JA990601 JA 3 
JA990602 JA 5 
JA990602 JA 7 
JA990602 JA 8 
JA990601 JA 9 
JA990601 JA 12 
JA990601 JA 13 
JA990601 JA 15 
JA990601 JA 17 
JA990601 JA 19 
Jt\990601 JA 20 
Jt\990601 JA 21 
JA990601 JA 24 
PK990608 PK PK02 
PK990608 PK PK03 
PK990608 PK PK04 
PK990608 PK I 
PK990608 PK 2 
PK990608 PK 5 
PK990608 PK 8 
RA990608 RA RA02 
RA990610 RA RAIO 
RA990610 RA RAIS 
RA 990610 RA RA20 
RA990610 RA RA25 
RA990610 RA RA30 
RA9906!0 RA RA35 
RA 990610 RA RA40 
RA990608 RA I 
RA990608 RA 4 
RA990608 RA 5 
RA 990608 RA 8 
RA990610 RA 9 
RA990610 RA 12 
RA990610 RA 14 
RA990610 RA 16 
RA990610 RA 18 
RA990610 RA 20 
Rr\990610 RA 21 
RA9906 l O RA 22 
RA990610 RA 24 
RA990610 RA 26 
YK990602 YK YK02 
YK990602 YK YK05 
YK990602 YK YKIO 
YK990603 YK YK15 
YK990603 YK YK20 
YK990603 YK YK25 
YK990603 YK YK30 
YK990603 YK YK35 
YK.990603 YK YK40 
YK990602 YK I 
YK.990602 YK 3 
YK990602 YK 5 
YK.990602 YK 7 
YK990602 YK 8 
YK990603 YK I 0 
YK990602 YK 11 
YK990602 YK 13 
YK990603 YK 15 
YK.990603 YK 16 
YK990603 YK 17 
YK990603 YK 19 
















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































!cruise Rivc:r Depth 
Number River Mil<: (m) 
(1'990715 Cl' Cl'OI 5.8 
CP990715 CP Cl'03 25.6 
Cl'990715 Cl' Cl'05 I 0.4 
Cl'990715 Cl' I 3.0 
C1'990715 Cl' 2 2.7 
Cl'990715 Cl' 3 2.7 
Cl'990715 Cl' 4 3.4 
Cl'990715 Cl' 6 6.4 
CP990715 Cl' 7 4.3 
CP990715 CP 8 4.6 
Cl'990715 Cl' 10 11.0 
CP990715 CP II 11.6 
CP990715 Cl' 13 14.0 
CP990715 Cl' 15 15.5 
JA990716 JA JAOI 4.6 
JA9907I6 JA JA05 5.5 
JA990716 JA JAI3 14.1 
JA990716 JA JAl7 6.8 
JA990719 JA Ji\24 8.9 
JA990719 JA JA27 8.5 
JA990719 JA JA35 8.5 
JA990719 Ji\ J/\40 2.4 
JA990716 JA 2 3.0 
JA990716 JA 4 4.8 
JA990716 JA 5 I0.4 
JA990716 JA 7 18.9 
JA990716 JA 8 19.2 
JA990716 JA IO 3.7 
J,-\990716 JA 12 5.1 
JA990716 JA 14 11.3 
J,-\990719 JA 15 2.5 
JA990719 JA 17 4.0 
JA990719 JA 19 8.7 
JA990719 Ji\ 20 19.8 
J,\990719 JA 21 3.3 
J,\990719 JA 23 4.6 
Rr\990708 RA RA02 17.4 
RA990708 RA RAIO 16.2 
RA990709 RA RA 15 13.5 
RA990709 RA Rf\20 13.6 
RA990709 RA RA25 9.1 
RA990709 RA R,\30 5.2 
RA990709 RA RA35 5.5 
RA990709 RA RA40 4.6 
RA990708 RA I 2.0 
RA990708 RA 4 5.5 
RA990708 RA 6 11.0 
RA990708 RA 7 16.2 
RA990709 RA 9 3.4 
RA990709 RA II 6.1 
RA990708 RA 13 I 1.6 
RA990708 RA 15 18.0 
RA990709 RA 17 3.4 
RA990709 RA 19 8.2 
RA990709 RA 21 8.2 
RA990709 RA 22 8.8 
R,\990709 RA 24 1.8 
RA990709 RA 25 7.4 
YK990702 YK YK02 10.9 
YK990702 YK YK05 12.9 
YK990702 YK YKIO 7.8 
YK99070I YK YKl5 7.6 
YK99070I YK YK20 6.1 
YK99070 I YK YK25 8.4 
YK990701 YK YK30 4.9 
YK990701 YK YK35 6.1 
YK990701 YK YK40 4.0 
YK990702 YK 2 2.1 
YK990702 YK 4 5.4 
YK990702 YK 6 11.0 
YK990702 YK 7 15.3 
YK990702 YK 8 15.3 
YK99070I YK IO 1.3 
YK990701 YK 12 7.2 
YK990702 YK 13 10.1 
YK990701 YK 15 1.8 
YK990701 YK 16 2.5 
YK990701 YK 18 5.8 
YK990701 YK 19 8.6 
YK990701 YK 20 7.3 
Air Wind 
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k::ruise River Depth 
Number River Mile 
GW99081 GW I 
GW99081 GW 2 
GW99081 GW 3 
GW9908l GW 5 
GW99081 GW 6 
GW99081 GW 7 
JA990816 JA JAO! 
JA990816 JA JA05 
JA990817 JA JAl3 
JA990817 JA JA17 
JA990817 JA JA24 
JA990817 JA JA27 
JA990817 JA JA35 
JA990817 JA Jt\40 
JA990816 JA l 
JA990819 JA 3 
JA990816 JA 5 
JA990816 JA 7 
JA9908 l 6 JA 8 
JA990817 JA 10 
JA990817 JA 11 
JA990817 JA 14 
JA990817 JA 15 
JA990817 JA 17 
JA990817 JA 19 
JA9908 l 7 JA 20 
JA990817 JA 21 
JA9908 l 7 JA 23 
PK990813 PK PK02 
PK990813 PK PK03 
PK990813 PK PK04 
PK990813 PK 2 
PK9908 l 3 PK 3 
PK990813 PK 5 
PK990813 PK 7 
RA990812 RA RA02 
RA990812 RA RAIO 
RA990811 RA RAIS 
RA9908l l RA RA20 
RA9908 l l RA RA25 
RA99081 l RA RA30 
RA9908 l I RA RA35 
RA9908 l l RA RA40 
RA990812 RA l 
RA990812 RA 3 
RA990812 RA 6 
RA990812 RA 7 
RA990812 RA 9 
RA99081 l RA 11 
RA9908 l I RA 14 
RA99081 l RA 16 
RA9908 l I RA 17 
RA99081 l RA 20 
RA99081 I RA 21 
RA99081 I RA 22 
RA9908 l l RA 24 
RA99081 l RA 26 
YK990804 YK YK02 
YK990804 YK YK05 
YK990804 YK YK!O 
YK990805 YK YK!5 
YK990805 YK YK20 
YK990805 YK YK25 
YK990805 YK YK30 
YK990805 YK YK35 
YK990805 YK YK40 
YK990804 YK l 
YK990804 YK 3 
YK990804 YK 6 
YK990804 YK 7 
YK.990804 YK 8 
YK990804 YK 10 
YK990804 YK 11 
YK990805 YK 14 
YK990805 YK 15 
YK990805 YK 16 
YK990805 YK 17 
YK990805 YK 19 
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IS!stem+ Stat II 
!cruise River Depth 
!Number River Mile 
JA990921 JA JAOI 
J.-\990921 JA JAOS 
JA990921 JA JA!3 
JA990921 JA JA17 
JA990921 JA JA24 
1,\990921 JA JA27 
JA990923 JA JA35 
JA990923 JA JA40 
JA990921 JA l 
JA990921 JA 3 
Jt\990921 JA 5 
JA990921 JA 7 
JA99092l JA 8 
JA990921 JA 9 
JA99092l JA 12 
JA990921 JA 13 
J,\990923 JA 15 
JA990923 JA 18 
JA99092l JA 19 
JA990923 JA 20 
JA990923 JA 21 
JA990923 JA 24 
MB99092 MS MSO! 
:\1899092 MW MWO 
MU99092 MN MNO 
:\1899092 ME ME02 
:\1899092 MU MOO 
Ml399092 MB Ml30 
:...1899092 Ml3 Ml30 
:\11399092 Mil l 
M899092 MB 2 
:\1899092 MB 4 
~1099092 MU 5 
~1099092 Ml3 7 
~1899092 Ml3 8 
~1899092 MN 11 
~1899092 MN 12 
~11399092 MW 14 
~1899092 MN 15 
RA990910 RA RA02 
R.-\990910 RA RAIO 
R.-\990910 RA RAIS 
RA9909!0 RA RA20 
RA990914 RA RA25 
R,\990914 RA RA30 
RA9909!4 RA RA35 
R.-\990914 RA RA40 
RA990910 RA 2 
R.\990910 RA 3 
R.-\990910 RA 5 
RA9909!0 RA 7 
RA9909!0 RA 10 
RA990910 RA 12 
RA9909!0 RA 13 
RA990910 RA 15 
RA9909!4 R,\ 17 
Rr\990914 RA 20 
R,\990914 RA 21 
R.-\990914 RA 22 
R.\990914 RA 24 
R.\990914 RA 26 
YK990908 YK YK02 
YK990907 YK YK05 
YK990907 YK YK!O 
YK990907 YK YK15 
YK990907 YK YK20 
YK990907 YK YK25 
YK990907 YK YK30 
YK990907 YK YK35 
YK.990907 YK YK40 
YK990908 YK l 
YK990908 YK 3 
YK990907 YK 6 
YK990908 YK 7 
YK990907 YK 8 
YK990907 YK 9 
YK990907 YK 11 
YK990907 YK 13 
YK990907 YK 15 
YK990907 YK 16 
YK990907 YK 17 
YK990907 YK 19 























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































DO 0/ ,o 
(mg/L) Satur. 



































































5.22 67. l 
5.69 71.9 


















































ISvstem+ Stat II 
k::ruise River Depth 
~umber River Mile 
' GW99101 GW I 
GW99101 GW 2 
GW99101 GW 4 
GW99!01 GW 6 
GW99101 GW 7 
GW99101 GW 8 
JA991015 JA JAOI 
JA991015 JA JA05 
JA991015 JA JAl3 
JA991015 JA JA17 
JA991015 JA JA24 
JA991019 JA JA27 
JA991019 JA JA35 
JA991019 JA JA40 
JA991015 JA I 
JA991015 JA 3 
JA991015 JA 5 
JA991015 JA 7 
JA991015 JA 8 
JA991015 JA 10 
JA991015 JA 11 
JA991015 JA 13 
JA991015 JA 15 
JA991019 JA 18 
JA991019 JA 19 
JA991019 JA 20 
JA99!019 JA 22 
JA991019 JA 24 
PK99101 l PK PK02 
PK99101 l PK PK03 
PK99101 l PK PK04 
PK99101 l PK I 
PK99101 l PK 2 
PK991011 PK 6 
PK99101 l PK 8 
RA991007 RA RA02 
Rr\991007 RA RAIO 
RA991008 RA RAIS 
RA99 l 008 RA RA20 
RA991008 RA RA25 
RA991008 RA RA30 
RA991008 RA RA35 
RA991008 RA RA40 
RA991007 RA I 
Rr\991007 RA 3 
RA991007 RA 5 
RA991007 RA 8 
RA991007 RA 9 
RA991008 RA 12 
RA991007 RA 13 
RA991007 RA 15 
RA991008 RA 17 
RA991008 RA 19 
RA991008 RA 21 
RA991008 RA 22 
Rr\991008 RA 24 
RA991008 RA 25 
YK991005 YK YK02 
YK991005 YK YK05 
YK991004 YK YKIO 
YK991004 YK YKl5 
YK991004 YK YK20 
YK991004 YK YK25 
YK991004 YK YK30 
YK991004 YK YK35 
YK99!004 YK YK40 
YK99 l 004 YK 2 
YK99!005 YK 3 
YK99 l 005 YK 6 
YK99 I 005 YK 7 
YK991005 YK 8 
YK991004 YK 10 
YK991004 YK 12 
YK991004 YK 14 
YK991004 YK 15 
YK991004 YK 16 
YK991004 YK 17 
YK99!004 YK 19 













































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Cruise River Depth 
Number River Mile 
JA991 l 12 JA JAOI 
JA99l I l2 JA JA05 
JA99l l l2 JA JAl3 
J,\991 l !2 JA JA!7 
JA99lll2 JA JA24 
JA99lll6 JA JA27 
JA99! I l6 JA JAJ5 
JA991ll6 JA JA40 
JA99l l l2 JA I 
JA99lll2 JA 3 
JA991ll2 JA 5 
JA99lll2 JA 7 
JA99l I l2 JA 8 
J,\991 l !2 JA 9 
JA99lll2 JA 12 
JA9911 l2 JA 13 
JA99l l !2 JA 16 
JA99lll2 JA 17 
JA99l l !6 JA 19 
J,\99! l !6 JA 20 
JA99lll6 JA 21 
JA99lll6 JA 24 
JE99ll 17 JE JEOO 
JE99lll7 JE JEO! 
JE99lll7 JE JE02 
MB99l 10 MS MSO! 
MU99! !0 MW MWO 
MB99l 10 MN MNO 
MB99l lO ME ME02 
MB99110 MB M130 
:1.1899110 MB MBO 
:1.1899! !0 MU MIJO 
MB99l 10 Mil l 
MB99! !0 MB 2 
:1.1899110 MB 4 
:1.ll399! IO MB 6 
:'\lll991 !0 MB 7 
MB99! IO MB 8 
:\1899110 MW !O 
:1.18991 !0 MN 12 
:'\11399! !0 MB 13 
:'\1899110 MB 16 
RA99l !08 RA RA02 
R,\991108 RA RAIO 
RA99l 108 RA RAIS 
RA99 l l 08 RA RA20 
RA99l 109 RA RA25 
RA99! 109 RA RA30 
R,\991109 RA RA35 
RA99! 109 RA RA40 
R,\991 !08 RA 2 
RA99l !08 RA 3 
RA99l 108 RA 5 
R,\991108 RA 8 
RA991108 RA 9 
RA99! !08 RA l l 
R,\991108 RA 13 
R,\991108 RA 16 
RA991 !09 RA 17 
RA99l !09 RA 20 
RA99! 109 RA 21 
RA99l !09 RA 22 
RA99! !09 RA 24 
R,\991109 Iv\ 26 
YK99 l I 03 YK YK02 
YK991 !03 YK YK05 
YK991103 YK YKIO 
YK99l 102 YK YK!5 
YK991 !02 YK YK20 
YK99l 102 YK YK25 
YK99! 102 YK YK30 
YK991102 YK YK35 
YK991 l 02 YK YK40 
YK99! 103 YK 1 
YK99l !03 YK 4 
YK99! 103 YK 5 
YK991103 YK 7 
YK99! 103 YK 8 
YK991103 YK 9 
YK99! 102 YK II 
YK991103 YK !3 
YK99! 102 YK 15 
YK991102 YK 16 
YK991!03 YK 18 
YK99l 102 YK 19 

























































































Temp. Speed Direct. 
(C) 




































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































'-ru1se River Depth 
Number River Mile 
ll'991213 Cl' Cl'Ol 
CP991213 Cl' CP03 
CP991213 CP CP05 
CP991213 CP I 
Cl'991213 Cl' 2 
CP991213 CP 3 
CP991213 CP 4 
CP991213 CP 5 
CP991213 CP 7 
CP991213 Cl' 8 
CP991213 CP 10 
CP991213 CP 11 
CP991213 CP 13 
CP991213 Cl' 15 
Jt\991206 JA JAOI 
JA99 l 206 JA JA05 
JA991206 JA JAl3 
JA991206 JA JAl7 
JA99 l206 JA JA24 
JA99 l 207 JA JA27 
JA991207 JA JA35 
JA991207 JA JA40 
JA991206 JA l 
JA991206 JA 3 
JA991206 JA 6 
JA991206 JA 7 
JA991206 JA 8 
JA991206 JA 9 
JA991206 JA 12 
JA991206 JA 13 
JA991206 JA 15 
JA991207 JA 18 
JA991207 JA 19 
JA99 I 207 JA 20 
JA99 l 207 JA 22 
JA991207 JA 23 
JE991215 JE JEOO 
JE991215 JE JEOI 
JE991215 JE JE02 
JE991215 JE JE27 
JE991215 JE JEOO 
JE991215 JE JEDI 
JE991215 JE JE02 
JE991215 JE JE27 
RA991214 RA RA02 
RA991214 RA RAIO 
R.A991214 RA RAIS 
RA991214 RA RA20 
RA991210 RA RA25 
RA9912!0 RA RA30 
RA991210 RA RA35 
RA9912!0 RA RA40 
RA991214 RA 2 
RA991214 RA 3 
RA991214 RA 6 
RA991214 RA 7 
RA991214 RA 9 
RA991214 RA 12 
RA991214 RA 14 
RA991214 RA 15 
RA991210 RA 18 
R.A991210 RA 20 
RA991210 RA 21 
RA991210 RA 22 
RA991210 RA 24 
RA991210 RA 26 
YK991203 YK YK02 
YK99 I 203 YK YK05 
YK991203 YK YKIO 
YK991202 YK YKl5 
YK991202 YK YK20 
YK991202 YK YK25 
YK991202 YK YK30 
YK991202 YK YK35 
YK99 I 202 YK YK40 
YK991203 YK 2 
YK991203 YK 4 
YK991203 YK 6 
YK991203 YK 7 
YK991203 YK 8 
YK991202 YK 10 
YK991203 YK 11 
YK991202 YK 14 
YK991202 YK 15 
YK991202 YK 16 
YK991202 YK 18 
YK991202 YK 19 


















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































10.89 I 05.0 




























































Atmospheric and hydrographic data for the Chesapeake Bay by 
month. The survey is not performed in the Bay in January or March. 
To conserve space, some variables are presented as coded values. 
Code keys are presented in Table 1 (p. 11 ). 
Due to measurement error ( calibration differences and instrument 
drift) associated with the hydrographic equipment used to measure 
temperature, salinity and dissolved oxygen, some calculated 
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Cruise River Depth 
Number River Mile 
CL990203 CL 2 
CL990203 CL 4 
CL990203 CL 7 
CL990203 CL 8 
CL990203 CL 9 
CL990203 CL 10 
CL990203 CL 11 
CL990209 CL 12 
CL990203 CL 13 
CL990203 CL 14 
CL990203 CL 15 
CL990209 CL 17 
CL990209 CL 18 
CL990203 CL 21 
CL990209 CL 23 
CL990209 CL 25 
CL990209 CL 26 
CL990209 CL 27 
CL990209 CL 28 
CL990209 CL 29 
CL990209 CL 30 
CL990209 CL 31 
CL990209 CL 35 
CL990209 CL 36 
CL9902 l I CL 39 
CL99021 I CL 40 
CL990209 CL 41 
CL990209 CL 42 
CL99021 l CL 43 
CL99021 l CL 44 
CL9902 l l CL 45 
CL9902 l I CL 46 
CL990211 CL 47 
CL990209 CL 68 
CL990203 CL 71 
CL990209 CL 73 
CL990209 CL 80 
CL990209 CL 84 












































Temp. Speed Direct. 
(C) m/sec (deg) 
Air Wind 


















































































































Ii fSystem+ Stat# Air Wind 
~1\ 








River Depth Temp. Speed Direct. 




















































































































































































































































































































Salin. DO 0/ ,o 



































































































































!Cruise River Depth 
!Number River Mile 
CL990406 CL 2 
CL990406 CL 4 
CL990406 CL 5 
CL990406 CL 8 
CL990406 CL 9 
CL990406 CL I 0 
CL990406 CL 10 
CL990406 CL l l 
CL990406 CL 12 
CL990406 CL 14 
CL990406 CL 15 
CL990406 CL 16 
CL990408 CL 18 
CL990408 CL 19 
CL9904!9 CL 22 
CL990419 CL 24 
CL990406 CL 25 
CL990406 CL 26 
CL990408 CL 27 
CL990419 CL 28 
CL990406 CL 29 
CL990408 CL 31 
CL990419 CL 32 
CL9904!4 CL 34 
CL9904!4 CL 36 
CL9904!9 CL 37 
CL9904!9 CL 38 
CL9904!4 CL 41 
CL990419 CL 42 
CL990419 CL 43 
CL9904 l 9 CL 44 
CL9904!9 CL 45 
CL990419 CL 47 
CL9904 I 9 CL 48 
CL990408 CL 68 
CL990406 CL 69 
CL990408 CL 74 
CL990406 CL 77 
CL9904!4 CL 83 














































truise River Depth 
Number River Mile 
CL990:,07 CL 2 
CL990505 CL 4 
CL990507 CL 6 
CL990505 CL 8 
CL990507 CL 9 
CL990507 CL 10 
CL990505 CL l l 
CL990505 CL 12 
CL990507 CL 13 
CL990507 CL 15 
CL990505 CL 16 
CL990510 CL 17 
CL990512 CL 18 
CL990507 CL 21 
CL9905 I 2 CL 22 
CL9905 l 2 CL 25 
CL9905 l2 CL 26 
CL990512 CL 27 
CL990512 CL 28 
CL9905 I 2 CL 29 
CL990512 CL 31 
CL9905 I 2 CL 32 
CL9905 I 2 CL 33 
CL9905!3 CL 36 
CL990513 CL 39 
CL990513 CL 40 
CL990512 CL 41 
CL9905!2 CL 42 
CL9905 I 3 CL 43 
CL9905 IJ CL 44 
CL990512 CL 46 
CL9905 !3 CL 47 
CL9905 I 3 CL 48 
CL990505 CL 66 
CL990507 CL 72 
CL9905!0 CL 75 
CL9905 I 2 CL 80 
CL990512 CL 83 




























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































!System+ Stat# Air Wind 
·- . l\..ruise River Depth Temp. Speed Direct. 
Number River 































































































13. l 28.6 
9.3 22.0 
6.5 27.1 






































































'.~ruise River Depth Te111p. Speed Direct. 
!Number River Mile 































































































































































































































































































































































































































































































































































































































































































































































































































































































































































!System+ Stat# Air Wind 
:Cruise River Depth Temp. Speed Direct. 
IN umber River Mile 
CL990806 CL 3 
CL990806 CL 4 
CL990806 CL 7 
CL990806 CL 8 
CL990806 CL 9 
CL990806 CL I 0 
CL990806 CL 11 
CL990806 CL 12 
CL990806 CL 14 
CL990806 CL 15 
CL990806 CL 16 
CL990816 CL 17 
CL990812 CL 19 
CL990806 CL 21 
CL990810 CL 24 
CL990806 CL 25 
CL990810 CL 26 
CL990810 CL 27 
CL9908 IO CL 28 
CL990810 CL 29 
CL990810 CL 31 
CL990810 CL 32 
CL9908 l 2 CL 34 
CL990812 CL 36 
CL990810 CL 37 
CL9908 IO CL 39 
CL990812 CL 41 
CL990812 CL 42 
CL990812 CL 43 
CL9908 l O CL 44 
CL9908 l O CL 46 
CL990810 CL 47 
CL9908 l O CL 48 
CL990806 CL 66 
CL990806 CL 69 
CL990810 CL 75 
CL9908 l O CL 80 
CL9908 l 2 CL 83 

























































































































































:Cruise River Depth Temp. Speed Direct. 
Number River Mile 
CL990908 CL 2 
CL990908 CL 3 
CL990908 CL 5 
CL990908 CL 8 
CL990908 CL 9 
CL990908 CL I 0 
CL990908 CL 11 
CL990908 CL 12 
CL990908 CL 14 
CL990908 CL 15 
CL990908 CL 16 
CL990909 CL 17 
CL990909 CL 18 
CL990908 CL 21 
CL990909 CL 22 
CL990909 CL 25 
CL990909 CL 26 
CL990909 CL 27 
CL990920 CL 28 
CL990909 CL 29 
CL990909 CL 30 
CL990909 CL 31 
CL990909 CL 33 
CL990909 CL 34 
CL990920 CL 39 
CL990920 CL 40 
CL990909 CL 41 
CL990920 CL 42 
CL990920 CL 43 
CL990920 CL 44 
CL990920 CL 45 
CL990920 CL 46 
CL990920 CL 47 
CL990921 CL 66 
CL990908 CL 69 
CL990909 CL 74 
CL990909 CL 77 
CL990909 CL 81 











































































































































































































































































































































































































































































































































































































































































































































































































































































































































1\-,rLIISC River Depth 
!Number River Mile 















































































































































































































































































































































































































































































































































































































































































































































































!Cruise River Depth 
!Number River Mile 
CL991 IOI CL 2 
CL991 i 18 CL 3 
CL991 i 18 CL 4 
CL991 IOI CL 5 
CL991 IOI CL 6 
CL991 IOI CL 7 
CL991 IOI CL 9 
CL991 i 18 CL 10 
CL991 i01 CL 11 
CL991 IOI CL 12 
CL991 IOI CL 14 
CL991 IOI CL 15 
CL991 IOI CL 16 
CL99 l l l 8 CL 17 
CL991 IOI CL 18 
CL991 l 18 CL 19 
CL991 IOI CL 21 
CL991 I 18 CL 22 
CL991 i 18 CL 24 
CL991 IOI CL 25 
CL991 IOI CL 26 
CL991 l 18 CL 27 
CL991 I 18 CL 28 
CL991 i 18 CL 29 
CL991118 CL 31 
CL991 i 18 CL 32 
CL991 l 10 CL 34 
CL991 I 10 CL 35 
CL991 l 10 CL 36 
CL991 I 10 CL 37 
CL991 l lO CL 38 
CL991 l 10 CL 39 
CL991 I 10 CL 41 
CL991 l 10 CL 42 
CL991 l lO CL 43 
CL991 I 10 CL 44 
CL991 l 10 CL 46 
CL991 l 10 CL 47 
CL991 l 10 CL 48 
CL991 l 18 CL 66 
CL991101 CL 70 
CL991 l 18 CL 74 
CL991 IOI CL 77 
CL991 l 10 CL 84 

































































































































































































































































































































































































































































































































Salin. DO (Yo 
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K:'ruise River Depth 
!Number River Mile 
CL99 I 208 CL I 
CL991208 CL 3 
CL991208 CL 6 
CL991208 CL 8 
CL991208 CL 9 
CL991208 CL 10 
CL991208 CL 11 
CL991203 CL 12 
CL991208 CL 13 
CL991208 CL 15 
CL991208 CL 16 
CL991209 CL 17 
CL991209 CL 20 
CL991208 CL 21 
CL991203 CL 22 
CL991203 CL 25 
CL99 I 203 CL 26 
CL991203 CL 27 
CL99 I 209 CL 28 
CL99 I 209 CL 29 
CL991209 CL 30 
CL991208 CL 32 
CL991209 CL 33 
CL991209 CL 35 
CL991209 CL 37 
CL991209 CL 39 
CL991209 CL 41 
CL99 I 209 CL 42 
CL991209 CL 43 
CL991209 CL 44 
CL991208 CL 45 
CL991209 CL 46 
CL991209 CL 48 
CL991203 CL 68 
CL99 I 208 CL 69 
CL99 l 203 CL 73 
CL991208 CL 77 
CL99 I 209 CL 82 

















































































































































































































































































































































































































Salin. DO % 














___ J 10.68 108.8 







_.,,., 10.74 110.3 
23.4 10.13 104.2 
23.1 10.11 103.8 
24.9 10.46 108.3 
19.9 10.64 106.5 
19.8 10.88 109.1 
22.5 10.18 104.0 
22.0 10.34 105. l 
20.5 9.66 97.6 
23.4 9.64 99.2 
24.1 9.19 95.2 
20.3 9.56 96.6 
25.6 10.24 106.7 
?' ., 
-"·-
9 00 92.9 






Ts:2 10.46 102.5 
20.5 11.00 109.8 
I 
I 
Table 50. Species composition, number caught, catch per trawl, and length statistics for 
all months, all areas, and all water systems. 
A. The 'Number of Species' notation in the table header includes each 
of four categories of blue crabs (male,juvenile female, adult female, 
and unclassified) as unique species. 
'Number of Species' also includes only the species which were 
measured or counted and does not include those invertebrates which 
were processed as presence/absence. 
NOTE: Invertebrate processing began in 1998. The programs used 
to calculate 'Number of Species' did not include 
presence/absence invertebrate species in the 1998 Summary 
Report and in this report. Future reports \Vill show the 
number of fish species and invertebrate species. 
B. Catch per trawl for species other than blue crabs is based on the value 
'Number of Fish Trawls Made' while the catch per trawl for blue 
crabs is based on the sum of 'Number of Fish Trawls made' and 
'Number of Additional Crab Trawls Made'. 
C. 'Adjusted Percent of Catch' excludes bay anchovy and hogchoker 
due to the low biomass estimates in relation to total number of fish 
caught. 







~', ,,1 Table 50. 
I 
r:§} Month - All - Poolt:d, 1999 
.. \'9 River - All - Pooled 
I 
No. of Random Trawls Made - 1019 
No. of Fixed Trawls Made - 363 p No. of Species - 123 :j Adjusted Percent of Catch Excludes Bay Anchovy and Hogchoker 
i 
Number Percent Catch Adjusted Number Average Standard Minimum Maximum 
Species ofFish Frequency of Per Percent of ofFish Length Error Length Length 
~, ~ (All) Catch Trawl Catch YOY (mm) (length) (mm) (mm) 
bay anchovy 395,224 1137 62.29 285.98 350,981 51 0.08 12 94 
I hoochoker 74,535 770 11.75 53.93 21,332 83 0.23 12 186 
Atfantic croaker 49,471 987 7.80 35.80 30:02 36,173 132 0.61 6 420 
~'· 
weakfish 19,594 570 3.09 14.18 11.89 17,H5 106 0.56 5 431 
.:.J spot 17,087 647 2.69 12.36 10.37 14,649 141 0.26 13 279 
white perch 15,280 322 2.41 11.06 9.27 2,861 134 0.47 30 274 
~, 
b I ue catfish 6,472 127 1.02 4.68 3.93 1,088 227 0.88 82 589 
iellyfish spp 6,363 434 1.00 4.60 3.86 
lue crab, male 5,652 733 0.89 4.09 3.43 70 0.52 7 184 j blue crab, Juvenile female 4,657 721 0.73 3.37 2.83 
4,020 
55 0.42 6 142 
silver perc 1 4,291 272 0.68 3.10 2.60 118 0.51 40 233 
squid spp 3,314 192 0.52 2.40 2.01 36 0.39 9 150 
bJ10 striped anchovy 2,918 153 0.46 2.11 1.77 2,907 74 0.64 29 131 blackcheek tonguefish 2,748 503 0.43 1.99 1.67 1,091 109 0.73 18 201 kin°fish spp 2,576 289 0.41 1.86 1.56 2,387 87 1.22 6 330 roughneck shrimp 2,290 127 0.36 1.66 1.39 
I Atlantic herring 1,944 80 0.31 1.41 1.18 54 0.53 29 276 
~ white catfish 1,440 192 0.23 1.04 0.87 Ill 232 2.06 49 539 blue crab, adult female 1,416 376 0.22 1.02 0.86 1,173 139 0.42 85 195 spotted hake 1,191 213 0.19 0.86 0.72 120 1.37 33 329 northern searobin 1,129 275 0.18 0.82 0.69 1,106 93 1.02 22 210 
~ summer flounder 942 394 0.15 0.68 0.57 453 271 2.67 29 642 white shrimp 853 147 0.13 0.62 0.52 771 104 0.74 40 165 smallmouth !launder 821 174 0.13 0.59 0.50 77 0.64 31 122 threadfin shad 781 39 0.12 0.57 0.47 87 0.56 58 136 mantis shrimp 735 182 0.12 0.53 0.45 80 1.00 26 277 spider crab, common 722 75 0.11 0.52 0.44 666 1:30 harvestfish 686 139 0.11 0.50 0.42 57 6 181 ovster toadfish 637 155 0.10 0.46 0.39 192 2.50 23 370 f:j gizzard shad 625 128 0.10 0.45 0.38 367 184 3.18 74 419 inshore lizardfish 624 178 0.10 0.45 0.38 545 153 1.88 48 314 blueback herring 617 75 0.10 0.45 0.37 606 81 1.0 I 57 254 
alewife 616 70 0.10 0.45 0.37 613 116 0.79 41 216 
channel catfish 550 82 0.09 0.40 0.33 16 282 3.45 91 594 
~: 
striped bass 538 122 0.08 0.39 0.33 415 138 3.25 59 584 
American eel 395 141 0.06 0.29 0.24 275 3.63 133 705 
northern pipefish 382 149 0.06 0.28 0.23 
286 
131 1.67 53 216 
butterfish 372 112 0.06 0.27 0.23 100 1.69 21 184 
black scabass 335 115 0.05 0.24 0.20 157 117 2.41 36 230 
scup 331 18 0.05 0.24 0.20 324 102 1.57 44 194 
naked goby 286 118 0.05 0.21 0.17 37 0.52 16 57 
spider crao, 6 spine 281 124 0.04 0.20 0.17 
Atlantic silvers1de 245 34 0.04 0.18 0.15 245 91 1:44 46 123 
~', 
Atlantic menhaden 240 92 0.04 0.17 0.15 133 115 3.64 25 334 
1 Atlantic spadetish 140 59 0.02 0.10 0.08 78 2.17 13 180 banded drum 138 53 0.02 0.10 0.08 65 2.28 19 153 
northern puffer 133 74 0.02 0.10 0.08 lli 88 3.21 12 184 
star drum 132 21 0.02 0.10 0.08 79 1.37 40 110 
~) 
channel (smooth) whelk 118 70 0.02 0.09 0.07 
2:81 stri~ed searobin 95 56 0.01 0.07 0.06 90 24 177 
pig ish 91 44 0.01 0.07 0.06 143 " .,.., 26 236 ., ___ 
American shad 91 33 0.01 0.07 0.06 89 130 2.18 90 228 
brown shrimp 86 36 0.01 0.06 0.05 79 3.49 35 160 
~'A 
Atlantic cutlassfish 85 49 0.01 0.06 0.05 319 17.36 58 780 
!adv crab 81 36 0.01 0.06 0.05 19 
S:81 
19 19 
,I clearnose skate 76 44 0.01 0.05 0.05 378 133 475 
lrredescent swimming crab 69 32 0.0[ 0.05 0.04 
shelli2s blue crab 67 8 0.01 0.05 0.04 
~~j knoboed whelk 66 35 0.01 0.05 0.04 feather blenny 65 37 0.01 0.05 0.04 61 2.84 26 174 pink shrimp 60 33 0.01 0.04 0.04 86 2.66 38 136 
rock crab 58 29 0.01 0.04 0.04 39 4.09 IO 119 
blue crab, sex unknown 53 19 0.01 0.04 0.03 26 4.27 5 129 
'1/~I At! antic thread herring 52 25 0.01 0.04 0.03 104 7.38 43 194 bluefish 51 25 0.01 0.04 0.03 187 7.55 106 308 seaboard goby 49 23 0.01 0.04 0.03 36 0.94 19 54 
skilletfish 48 36 0.01 0.03 0.03 44 1.50 26 67 
I ined seahorse 38 33 0.01 0.03 0.02 62 3.08 31 119 
silver seatrout 29 II 0.00 0.02 0.02 161 2.81 130 186 
'11), windowpane 28 22 0.00 0.02 0.02 21 143 13.18 33 286 1 horseshoe crab 28 19 0.00 0.02 0.02 239 9.57 132 317 
2reen goby 24 15 0.00 0.02 0.01 38 2.33 15 50 
Atlantic moonfish 20 13 0.00 0.01 0.01 71 3.82 37 105 
black drum 19 II 0.00 0.01 0.01 213 6.14 146 257 
~l 
lesser blue crab 16 10 0.00 0.01 0.01 
fringed flounder 13 II 0.00 0.01 0.01 99 .., ..,, 80 115 
___ .
tautog 13 5 0.00 0.01 0.01 380 26.98 204 526 
brown bullhead 12 10 0.00 0.01 0.01 153 17.79 78 255 
common carp 12 4 0.00 0.01 0.01 539 29.04 292 725 1~1 longnose gar II 7 0.00 0.01 0.01 693 44.00 474 910 Spanish mackerel II 5 0.00 0.01 0.01 146 4.20 120 176 
1>:i 57 
-----------
I Table 50. ( continued) 9: 
:'>tonth - All - Pooled, 1999 eft 
River - All - Pooled 
(', 
No. of Random Trawls Made - 1019 
No. of Fixed Trawls Made - 363 (@: No. of Species - 123 I " I k 
Adjusted Percent of Catch Excludes Day Anchovy and I- o,,c 10 er Maximum 
Number Percent Catch Adjusted Number Averngt! Standard Minimum 
offish Frequency of Per Percent of offish Length Error 
Length Length 
Species (All) Catch Trawl Catch YOY (mm) (length) (nun) 
(mm) ~ 10 6 0.00 0.01 0.01 126 37.74 51 355 red drum 9 7 0.00 0.01 0.01 175 21.35 53 243 
spotted seatrout 9 5 0.00 0.01 0.01 81 4.01 
70 100 
spottail shiner 8 6 0.00 0.01 0.00 126 19.33 53 
203 
(~ hickory shad 7 6 0.00 0.01 0.00 74 24.35 23 185 northern stargazer 6 6 0.00 0.00 0.00 144 2.93 134 151 
sea lamprev 6 6 0.00 0.00 0.00 286 62.69 
192 590 
bluntnose stingray 6 6 0.00 0.00 0.00 149 15.48 92 
195 
striped burrtisli 6 I 0.00 0.00 0.00 83 20.83 29 
132 
(~ coarse hand lady crab 5 4 0.00 0.00 0.00 72 7.09 61 100 tessellated darter 5 4 0.00 0.00 0.00 321 32.29 246 406 Atlantic stingray 5 3 0.00 0.00 0.00 4:08 59 Portunid spp 5 I 0.00 0.00 0.00 46 36 
spottin butterflytish 4 4 0.00 0.00 0.00 120 26.20 73 
185 ~ red hake 4 4 0.00 0.00 0.00 690 74.73 551 830 spiny butterfly ray 4 4 0.00 0.00 0.00 64 18.71 27 116 lookdown 4 3 0.00 0.00 0.00 129 73.30 33 347 
winter flounder 4 3 0.00 0.00 0.00 281 68.99 170 
457 
bluespotted cornetfish 4 3 0.00 0.00 0.00 439 105.17 192 
640 6@:: cownose ray 3 3 0.00 0.00 0.00 66 7.54 52 78 striped blcnny 3 3 0.00 0.00 0.00 575 58.86 492 689 
southern stingray 3 3 0.00 0.00 0.00 677 68.88 580 
810 
Atlantic sturgeon 3 3 0.00 0.00 0.00 123 3.21 118 
129 
pintish 3 3 0.00 0.00 0.00 
(~ s~eckled crab 3 2 0.00 0.00 0.00 b otched swimming crab 3 I 0.00 0.00 0.00 610 79:31 460 730 
smooth butterfly ray 2 2 0.00 0.00 0.00 98 25.00 73 
123 
northern sennet 2 2 0.00 0.00 0.00 77 9.50 67 
86 
silvertnny 2 2 0.00 0.00 0.00 (i@:: veine rapa whelk 2 I 0.00 0.00 0.00 128 8:oo 120 136 
sheepshead 2 I 0.00 0.00 0.00 
sargassum swimming crab I I 0.00 0.00 0.00 32 
,,, 32 .,_ 
silver hake I I 0.00 0.00 0.00 50 50 
50 
bighead searobin I I 0.00 0.00 0.00 124 124 
124 
striped killitish I I 0.00 0.00 0.00 129 129 
129 
'@:: bluegill I I 0.00 0.00 0.00 114 114 114 :, I conger eel I I 0.00 0.00 0.00 139 139 139 blue runner I I 0.00 0.00 0.00 142 142 142 striped cusk-eel I I 0.00 0.00 0.00 102 102 102 
sr,ottin mojarra I I 0.00 0.00 0.00 394 394 394 s 1arksuckcr I I 0.00 0.00 0.00 28 28 28 Atlantic bumper I I 0.00 0.00 0.00 74 74 74 gray snagper 525 
mud era spp 474 
sand shrimp 330 grass shrimp spJJ 248 
right-hand hermit crab spp 155 
wonn s~p 143 
mysid s irimp 118 Amphipod spp 115 little surf clam 98 drill & snail sp~ 90 
wedge rangia c am 89 benfmussel 66 
ovster, common 61 blood ark/clam 55 
moon snail 46 (JUahog clam 36 blue mussel 34 
sand dollar 33 
sliprcer shell spp 30 
ske eton shrimp spp 30 
son-shell clam 24 leech spp 22 
macoma clam sp~ 21 transverse ark ( c am) 15 big-clawed snapping shrimp 14 
sea cucumber spp 13 
river shrimp 12 t?lassy lyonsia 12 Northern dwarftellin 
sea anenome spp (Anthozoa) 7 6 brittle/serpent star spp 6 
commensal crab sfip 4 tlat-brown(coasta ) mud 4 forbes common sea star 
purplish tagelus 2 
riblied mussel 2 
voldias clam spp I 
false angel wing I 
stout razor clam (tagelus) I 
...................................................................... 
..................... 



























Table 51-58. Species composition, number caught, catch per trawl, and length statistics for 
all months, by system for the Chesapeake Bay, the tributary surveys of the 
James, Rappahannock, and York Rivers, and the secondary water systems of 
the Mobjack Bay, Pocomoke Sound, Piankatank and Great Wicomico Rivers. 
A. The 'Number of Species' notation in the table header includes each 
of four categories of blue crabs (male,juvenile female, adult female, 




'Number of Species' also includes only the species which were 
measured or counted and does not include those invertebrates which 
were processed as presence/absence. 
NOTE: Invertebrate processing began in 1998. The programs used 
to calculate 'Number of Species' did not include 
presence/absence invertebrate species in the 1998 Summary 
Report and in this report. Future reports will show the 
number of fish species and invertebrate species. 
Catch per trawl for species other than blue crabs is based on the value 
'Number of Fish Trawls Made' while the catch per trawl for blue 
crabs is based on the sum of 'Number of Fish Trawls made' and 
'Number of Additional Crab Trawls Made'. 
'Adjusted Percent of Catch' excludes bay anchovy and hogchoker 
due to the low biomass estimates in relation to total number of fish 
caught. 








Month - All - Pooh!d. 1999 (~ 
System - Chesapeake Bay ·-
No. of Random Trawls Made - 402 
No. of Fixed Trawls Made - 0 
'.'lo. of Species - 93 (~ 
Adjusted Percent of Catch Excludes Bay Anchovy and Hogchoker 
Number Percent Catch 
Adjusted Number Average Standard ,'vlinimum Maximum 
Species ofFish Frequency of 
Per Percent of of Fish Length Error Length 
Length 
(All) Catch Trawl Catch 
YOY (mm) (length) (111111) (mm) (~ 
bav anchovy 79,717 291 69.27 
198.30 
Ji65 
64,510 52 0.15 12 87 
Atlantic croaker 5,973 211 5.19 
14.86 2,341 173 1..12 7 389 
weakfish 3.776 140 3.28 
9.39 11.16 2.994 II 8 1.39 5 369 
spot 3,534 142 3.07 
8.79 10.44 3,122 150 0.66 13 279 I~ 
squid spp 2,979 153 2.59 
7.41 8.80 35 0.43 9 150 '' 
striped anchovy 2.551 82 
., .,., 6.35 7.54 2,542 72 0.85 29 127 
i~llytJsh spp 2,265 123 
i:97 5.64 6.69 1,637 ,:s2 
mgl1sh spp 1.811 140 1.57 
4.50 5.35 90 6 330 
ho.,choker 1,515 119 1.32 
3.77 
4:20 
18 112 O.iO 31 186 (~ 
r\tFantic herring 1,422 50 1.24 
3.54 58 0.62 33 234 
roughneck shrimp 1,043 73 0.91 
2.59 3.08 896 1:1s 
nortl1ern searobin 917 188 0.80 
2.28 2.71 95 22 210 
blackcheek tonguetish 862 134 0.75 
2.14 2.55 46 137 0.81 43 183 
smalhnouth flounder 698 146 0.61 
l.74 2.06 648 77 0.68 31 122 (;~ 
sr.idcr crab, common 660 47 0.57 
l.64 l.95 619 
silver perch 636 48 0.55 
1.58 l.88 113 1.32 43 200 
spotted hake 414 88 0.36 
1.03 1.22 401 Ill 2.54 33 317 
summer tlounder 405 177 0.35 
1.0 l 1.20 217 280 4.44 74 642 
inshore lizardtish 378 [00 0.33 0.94 
1.12 328 156 2.41 48 314 (@: 
scup 323 14 0.28 
0.80 0.95 321 99 1.28 44 124 
blue crab, adult female 309 105 0.27 
0.77 0.91 136 0.96 91 195 
northern pipetish 293 91 0.25 
0.73 0.87 
214 
132 l.95 68 216 
buttertish 271 69 0.24 
0.67 0.80 93 1.90 21 184 
mantis shrimp 264 65 0.23 
0.66 0.78 
122 
81 1.97 26 277 
(~ black seabass 248 71 0.22 0.62 0.73 108 2.54 36 
228 
blue crab. juvenile female 167 72 0.15 0.42 0.49 134 
53 2.49 10 131 
blueback herring 137 7 0.12 
0.34 0.40 87 2.58 68 254 
blue crab, male 126 67 0.11 
0.31 0.37 77 3.89 14 180 
harvesttish 119 34 0.10 
0.30 0.35 118 58 2.S9 6 135 
'aj northern puffer 109 58 0.09 0.27 0.32 93 88 3.51 12 184 spida crab, 6 spine 87 43 0.08 0.22 0.26 
Jadv crab 79 35 O.o7 0.20 
0.23 19 19 19 
striped searobin 73 38 0.06 
0.18 0.22 90 3.14 34 168 
deamose skate 71 40 0.06 0.18 
0.21 378 9.14 133 475 
'~ 
shclligs blue crab 67 8 0.06 
0.17 0.20 
knoboed whelk 64 34 0.06 
0.16 0.19 
banded drum 63 34 0.05 
0.16 0.19 52 3.31 19 [53 
lrredescent swimming crab 61 28 0.05 0.15 
0.18 
rock crab 52 26 0.05 0.13 
0.15 40 4.53 10 119 
'@d pigfish 47 27 0.04 0.12 0.14 132 4.25 26 196 Atlantic cutlasstish 45 19 0.04 0.11 0.13 278 20.48 58 595 
channel (smooth) whdk 43 34 0.04 0.11 0.13 
Atlantic s~adetish 37 19 0.03 
0.09 0.11 88 4:94 13 [59 
Atlantic t read herring 37 16 0.03 0.09 
0.11 85 7.35 43 184 
white shrimp 37 16 0.03 0.09 
0.11 106 3.01 74 144 
I~ Ji ned seahorse 29 25 0.03 0.07 
0.09 58 3.50 31 119 
silver seatrout 29 11 0.03 0.07 
0.09 
17 
161 2.81 [30 [86 
windowpane 24 19 0.02 
0.06 0.07 148 15.07 33 286 
bluefish 19 11 0.02 
0.05 0.06 230 I 1.15 122 308 
lesser blue crab 16 10 0.01 
0.04 0.05 ~ Atlantic silverside 13 8 0.01 0.03 0.04 13 71 3:84 52 98 horseshoe crab 13 8 0.01 0.03 0.04 212 13.98 132 284 
Atlantic moonfish 12 8 0.01 
0.03 0.04 71 5.79 37 105 
brown shrimp 11 11 0.01 0.03 
0.03 I 14 5.65 78 137 
seaboard gobv 9 7 0.01 
0.02 0.03 37 2.iO 29 54 
'@:: oyster toautish 8 8 0.01 0.02 0.02 193 41.81 49 312 Atlantic menhaden 8 6 0.01 O.o2 0.02 5 110 36.98 33 316 
black drum 8 4 0.01 
0.02 0.02 207 11.53 146 255 
fringed tlounder 7 6 0.01 
0.02 0.02 [()0 4.07 80 115 
tautog 6 I 0.01 
0.01 0.02 313 26.55 204 382 ;~ naked goby 5 5 0.00 0.01 0.01 30 2.66 20 35 striped'burrtish 5 5 0.00 0.01 0.01 142 17.21 92 195 northern stargazer 5 4 0.00 0.01 0.01 62 21.58 32 148 Port~~id spp 5 3 0.00 0.01 0.01 :5 
alew1te 5 
') 0.00 0.01 0.01 91 15:03 66 
149 
feather blenny 4 4 0.00 0.01 0.01 51 
2.99 44 58 
bluntnose stingray 4 4 0.00 0.01 
0.01 234 22.04 197 298 
spiny butterfly ray 4 4 0.00 0.01 
0.01 690 74.73 551 830 
star urum 4 4 0.00 
0.01 0.01 67 12.78 43 98 
skillettish 4 3 0.00 0.01 
0.01 40 7.92 27 62 
southern stingray 3 3 0.00 0.01 
0.01 575 58.86 492 689 
pink shrimp 3 3 0.00 0.01 
0.01 92 9.35 73 102 





:Y) Table 51. ( continued) 
! I Month - All - Pooled. 1999 
,, System - Chesapeake Bay 
·1 No. of Random Trawls Made - 402 
I No. of Fixed Trawls Made - O 
1 / No. of Species - 93 
;/ Adjusted Percent of Catch Excludes Bay Anchovy and Hogchoker 
1 Number Percent 
Species offish Frequency of 
I (All) Catch 
) blotched swimming crab 3 2 0.00 
smooth butterfly ray 3 I 0.00 
red hake 2 2 0.00 
i I hickory shad 2 2 0.00 
, cownose ray 2 2 0.00 
'1' Spanish mackerel 2 I 0.00 
./ sargassum swimming crab 2 I 0.00 
. silv-er hake I I 0.00 
1 American shad I I 0.00 
' · ·, spotted seatrout I I 0.00 
;} bighead searobin I I 0.00 
· bluespotted cornettish I I 0.00 
1 . conger eel I I 0.00 blue runner I I 0.00 
look down I I 0.00 
pintish I I 0.00 
striped cusk-eel I I 0.00 
northern sennet I I 0.00 




' ., silver jenny 1 I 0.00 
,, right-fiand hermit crab spp 187 
1 " sand shrimp 182 
mud crab spp 132 1 grass shrimp spp 46 
, mysid shrimp 44 
1 ·.~ worm spp 38 
:__I Amphipod spp 36 
sand dollar 34 
drill & snail spp 34 
moon snail 32 
. ~ slipper shell spp 28 
· ., blue mussel 26 
blood ark/clam 19 
I skeleton shrimp spp 14 • sea cucumber sp 8 7 
·, quahog clam 6 1 commensal crab spp 5 
I let:ch spp 5 
forbes common sea star 3 
· '.J. transverse ark ( clam) 3 
~/ sotl:-shell clam 2 
1 , glassy lyonsia 2 
1 ovster, common 2 
, big-c!awed snapping shrimp I 
A purplish tagelus I 
, macoma clam spp I 
1 voldia spp. (clam) I 
,,,) -------··----------------·--·· ------------































Adjusted Number Average Standard Minimum Maximum 
Percent of of Fish Lt:ngth Error Length Length 
Catch YOY (mm) (length) (mm) (111111) 
0.01 
0.01 610 79.31 460 730 
0.01 162 23.00 139 185 
0.01 194 9.00 185 203 
0.01 462 123.00 339 585 
0.01 146 2.50 143 148 
0.01 
0.00 . ., J-
. ., J_ 32 
0.00 123 I"" _J 123 
0.00 238 238 238 
0.00 50 50 50 
0.00 457 457 457 
0.00 114 114 114 
0.00 139 139 139 
0.00 27 27 27 
0.00 122 122 122 
0.00 142 142 142 
0.00 123 P' _J 123 
0.00 394 394 394 







Month - All - Pooled, 1999 
System - James River ~ No. of Random Trawls Made - 168 
No. of Fixed Trawls Made - 96 i 
No. of Species -93 
Adjusted Percent of Catch Excludes !Jay Anchovy and llogchoker (@:: 
Number Percent Catch Adjusted Number 
Average Standard 1'vlinimum Maximum 
Species ofFish Frequency of Per 
Percent of offish Length Error Length Length 
(All) Catch Trawl Catch 
YOY (mm) (length) (mm) (111111) ~ hogchokcr 41,486 181 35.78 157.14 13.033 73 0.42 12 178 bav anchovy 33,638 224 29.01 127.42 32:56 29,785 52 0.21 15 90 
Atlantic croaker 13.292 228 11.46 50.35 
9,749 120 1.06 6 403 
white perch 7,769 123 6.70 29.43 
19.03 1,974 121 0.66 47 274 
srot 3,058 151 2.64 
11.58 7.49 2,486 139 0.56 36 260 
b ue catfish 2,937 84 2.53 11.13 
7.19 451 216 1.13 82 514 
weakfish 2.803 113 2.42 10.62 
6.87 2,587 92 1.07 16 419 
blue crab. male 1.506 192 1.30 5.70 
3.69 68 1.02 9 184 
blue crab. juvenile female 1,240 178 1.07 4.70 3.04 
53 0.80 12 142 
rou2hneck shrimp 1,141 26 0.98 4.32 
2.79 
jellyfish spp 709 48 0.61 2.68 1.74 1:32 
s i Iver ~erch 542 55 0.47 2.05 
1.33 473 121 42 213 
blackc 1eek tonguefish 498 100 0.43 1.89 
1.22 204 108 1.75 18 201 
blue crab, adult female 423 83 0.36 I.60 
1.04 142 0.84 89 180 
ovstcr toadtish 365 58 0.31 1.38 




\vhite catfish 355 71 0.31 1.34 
0.87 224 3.37 86 539 
2izzard shad 353 64 0.30 1.34 
0.86 162 193 4.15 74 386 
channel catfish 336 56 0.29 1.27 
0.82 11 267 4.20 91 594 
spotted hake 334 31 0.29 1.27 
0.82 329 138 3.07 59 329 
white shrimp 266 31 0.23 1.0 I 
0.65 102 1.64 40 158 
American eel 238 70 0.21 0.90 0.58 
257 3.95 I" 644 .).) 
summer flounder 197 54 0.17 0.75 0.48 
55 266 4.49 29 499 
striped bass 181 49 0.16 0.69 
0.44 123 146 5.84 59 584 
kin2fish spp 165 34 0.14 0.63 
0.40 164 79 2.42 31 174 
thre.1dfin shad 162 22 0.14 0.61 0.40 
84 1.12 58 127 
Atlantic silverside 161 5 0.14 0.61 0.39 
161 99 2.44 46 123 
squid spp 152 18 0.13 0.58 0.37 116 
35 1.70 14 117 
smallmouth tlounder 116 23 0.10 0.44 0.28 
72 1.77 34 102 
spider crab, 6 spine 114 29 0.10 0.43 0.28 
star drum 113 10 0.10 0.43 0.28 
81 1:30 56 II 0 
blueback herring 104 15 0.09 0.39 0.25 
103 75 1.39 57 193 
alewife 90 14 0.08 0.34 0.22 
89 118 1.32 87 165 
naked 2obv 86 37 0.07 0.33 0.21 
36 0.92 16 57 
mantis ~shrimp 81 18 0.07 0.31 0.20 77 
2.67 40 147 
striped anchovy 69 12 0.06 0.26 0.17 67 
79 1.88 47 131 
brown shrimp 68 19 0.06 0.26 0.17 27 
71 3.46 35 152 
black seabass 63 25 0.05 0.24 0.15 
137 5.34 47 210 
banded drum 60 8 0.05 0.23 0.15 
76 2.83 34 122 
northern searobin 58 22 0.05 0.22 0.14 58 
72 4.09 28 161 
channel (smooth) whelk 57 20 0.05 0.22 0.14 45 
harvestfish 49 15 0.04 0.19 0.12 
53 4:69 16 140 
spider crab, common 48 20 O.D4 0.18 0.12 
pink shrimp 45 23 0.04 0.17 0.11 
89 2:99 42 136 
pigtish 34 9 0.03 0.13 0.08 
155 4.84 95 236 
seaboard gobx 33 11 0.03 0.13 0.08 
36 1.07 22 52 
northt;m pttish 31 17 0.03 0.12 0.08 3j 132 4.95 
67 188 
Americans ad 31 5 0.03 0.12 0.08 
118 3.00 90 163 
Atlantic menhaden 29 16 O.oJ 0.11 0.07 4 159 8.48 
45 302 
inshore lizardtish 27 13 0.02 0.10 0.07 
n 163 8.44 80 252 
butterfish 25 12 0.02 0.09 0.06 17 115 7.13 31 182 
Atlantic cutlasstish 24 17 0.02 0.09 0.06 
322 30.82 224 760 
feather blennv 19 9 0.02 0.()7 0.05 67 7.48 
32 174 
horseshoe crab 13 9 0.01 0.05 0.03 
254 10.14 191 305 
common carp 12 4 0.01 0.05 O.oJ 539 
29.04 292 725 
blue crab, sex unknown 12 4 0.01 0.05 0.03 
36 11.10 13 106 
striped searobin 11 9 0.01 0.04 0.03 
84 11.70 24 177 
Atlantic herrin2 10 3 0.01 0.04 0.02 
54 1.80 46 62 
brown bullheaJ 8 6 0.01 O.o3 0.02 j 124 12.86 78 
172 
scup 8 4 0.01 0.03 0.02 
152 17.07 81 194 
Atlantic thread herring 8 4 0.01 O.oJ 0.02 180 
4.38 162 194 
Irredescent swimming crab 8 4 0.01 0.03 0.02 
( 
tautog 7 4 0.01 0.03 0.02 
438 31:71 320 526 
fringed Hounder 6 5 0.01 0,02 0.01 
98 1.51 92 102 
rock crab 6 3 0.01 0.02 0.01 
29 3.81 19 45 
s~clltin buttertlyfish 5 1 0.00 0.02 
0.01 46 4.08 36 59 
s ·illetfish 4 4 0.00 0.02 0.01 
49 1.55 45 52 
windowpane 4 3 0.00 0,02 O.oI 
4 111 10.33 87 137 
Atlantic spadefish 4 3 0.00 0.02 0.01 
58 10.05 35 84 
lined seahorse 3 3 0.00 0.01 0.01 
75 9.39 61 93 
Atlantic sturgeon 3 3 0.00 0.01 0.01 
677 68.88 580 810 
red hake 2 2 0.00 0.01 0.00 
78 4.50 73 82 
tessellated darter 2 2 0.00 0.01 0.00 
81 19.50 61 100 
spottail shiner 2 2 0.00 0.01 0.00 
99 1.00 98 100 
62 




1~-;r Table 52. ( continued) 
I I 
Month - All - Pooled, I 999 
System - James River 
No. of Random Trawls Made - I 68 
No. ofFixed Trawls Made - 96 














pintish I I ! 







.:} black drum 
red drum 
S anish mackerel 
bfuespotted cornetfish 




1. spottin mojarra 
;;:1 mud crab spp 
·' grass sh~imp spp 
sand shrimp 
wedge rangia clam (Atlantic) 
,, right-handl1ermit crab spp 
) worm spp 
drill & snail spp 
bent mussel 
I blood ark/clam 
'~! , 1 :\mphipod spp 
· , . /I oyster. common 




I little (dwart) surf clam 
'·Ff:·, river shrimp !. · ))skeleton shrimp spp 
. ' / blue mussel 
mvsid shrimp 
I so·tt-shell clam 
, leech spp 
~transverse ark ( clam) 
; sea cucumber spp 
Northern dwart tellin 
1 
I tlat-browed(coastal) mud 
, big-clawed s.napping shrimp 
,)glassy lvons1a 
,6rittle/serpent star spp 
slipper shell spp 
sea anenome spp (Anthozoa) 
" forbes common sea star 
I '),urplish tagelus 
/macoma clam spp 
commensal crab spp 
false angel wing 
I Stout razor clam (tagelus) 
I 









of Fish Frequency of 
(All) Catch 
I 15,948 
2 2 0.00 
2 2 0.00 
2 2 0.00 
2 2 0.00 
2 I 0.00 
2 I 0.00 
2 I 0.00 
2 I 0.00 
2 I 0.00 
I I 0.00 
I I 0.00 
I I 0.00 
I I 0.00 
I I 0.00 
I I 0.00 
I I 0.00 
I I 0.00 
I I 0.00 
I I 0.00 




































Catch Adjusted Number Average Standard Minimum Maximum 
Per Percent of ofFish Length Error Length Length 
Trawl Catch YOY (mm) (length) (111111) (111111) 
0.01 0.00 37 6.50 JO 43 
0.01 0.00 328 82.00 246 410 
0.01 0.00 124 5.50 I IS 129 
0.01 0.00 
53:oo 0.01 0.00 73 20 126 
0.01 0.00 183 36.00 1.,7 219 
0.01 0.00 416 224.00 112 640 
0.01 0.00 
0.01 0.00 
0.00 0.00 186 186 186 
0.00 0.00 242 242 242 
0.00 0.00 355 355 355 
0.00 0.00 120 120 120 
0.00 0.00 325 325 325 
0.00 0.00 406 406 406 
0.00 0.00 590 590 590 
0.00 0.00 I 16 I 16 I 16 
0.00 0.00 23 ,~ _., 23 
0.00 0.00 73 73 73 




r Table 53. 0 t::: 
Month • All • Pooled. 1999 
System • Rappahannock River (t No. of Random Trawls Made· 168 
No. of Fixed Trawls Made • 96 
' , 
No. of Species • 61 
Adjusted Percent of Catch Excludes Bay Anchovy and Hogchoker (@: Number Percent Catch Adjusted Number Average Standard Minimum Maximum 
Species offish Frequency of Per Percent of of Fish Length Error Length Length 
(All) Catch Trawl Catch YOY (111111) (kngth) (111111) (mm) 
bay anchovy 83.951 241 68.86 318.00 76,897 50 0.19 13 94 ~ hogchoker 8,711 192 7.15 33.00 23:15 1,091 81 0.34 18 160 weakfish 6,772 113 5.55 25.65 6.369 101 0.99 16 431 
Atlantic croaker 4,967 203 4.07 18.81 16.98 3,792 122 l.67 7 420 
white perch 4.147 Ill 3.40 15.71 14.18 554 139 0.79 30 247 
,(~ blue catfish 3,531 39 2.90 13.38 12.07 637 245 1.11 153 408 
spot 3,301 127 2.71 12.50 11.29 2.895 148 0.48 73 242 \' 
tdlvfish spp 938 96 0.77 3.55 3.21 1:34 Jue crab, mak 881 165 0.72 3.34 3.01 73 7 171 
blue crab.juvenile ti:malc 756 173 0.62 2.86 2.58 57 0.97 7 126 
(~ white cat11sh 472 51 0.39 l.79 l.61 0 259 2.34 145 444 alewife 466 29 0.38 l.77 1.59 464 116 1.06 41 216 kingfish spp 339 54 0.28 1.28 1.16 332 79 2.33 16 209 
silver perch 255 40 0.21 0.97 0.87 247 123 1.32 50 217 
blue crab. adult ti:male 232 67 0.19 0.88 0.79 
11.i 
142 0.92 85 175 (@: blackcheek tonguetish 216 72 0.18 0.82 0.74 102 2.48 43 160 blueback herring 176 30 0.14 0.67 0.60 172 87 2.38 62 250 
channel cattish 175 19 0.14 0.66 0.60 3 293 4.46 94 501 
"izzard shad 173 25 0.14 0.66 0.59 156 145 3.40 99 381 
striped bass 123 27 0.10 0.47 0.42 92 155 8.30 68 558 
harvestfish 118 29 0.10 0.45 0.40 116 48 2.74 17 181 ([~ striped anchovy l 13 21 0.09 0.43 0.39 113 80 1.57 40 114 
Atlantic menhaden 105 37 0.09 0.40 0.36 46 113 5.31 30 319 
American eel 105 34 0.09 0.40 0.36 282 5.14 156 610 
white shrimp 99 32 0.08 0.38 0.34 
40 
103 1.47 61 133 
(~ 
summer flounder 97 56 0.08 0.37 0.33 278 7.54 64 494 
mantis shrini 97 18 0.08 0.37 0.33 87 
69 l.89 34 112 
inshore lizar fish 94 24 0.08 0.36 0.32 136 5.03 62 277 
spotted hake 79 38 0.06 0.30 0.27 79 112 4.55 46 219 
naked "Oby 54 28 0.04 0.20 0.18 37 l.17 19 54 
romd111~ck shrimp 52 15 0.04 0.20 0.18 
4:58 ~ Atlantic herring 50 9 0.04 0.19 0.17 3cj 54 42 276 northern searo in 39 20 0.03 0.15 0.13 81 3.52 46 147 threadtin shad 38 6 0.03 0.14 0.13 95 2.32 T2 130 
American shad 33 17 0.03 0.13 0.11 '? 139 3.59 110 228 J_ 
Atlantic spadetish 26 8 0.02 0.10 0.09 70 3.78 35 106 ~ skillettish 15 14 0.01 0.06 0.05 44 l.19 37 54 buttcrfish 13 9 0.01 0.05 0.04 , 134 12.07 72 179 ' ' black seabass 11 8 0.01 0.04 0.04 3 158 19.56 43 209 I feather blenny 9 6 0.01 0.03 0,03 55 3.06 39 70 
t~ 
blue crab. sex unknown 9 6 0.01 0.03 O.QJ 12 I. I 0 5 16 
northern ptetish 8 8 0.01 O.QJ O.QJ 141 10.56 98 181 
ovstt:r toad ish 7 7 0.01 O.D3 0.02 203 33.14 54 326 
green °oby 7 6 0.01 0.03 0.02 6 41 1.57 36 46 northern r,ufti:r 7 4 0.01 O.D3 0.02 86 12.30 53 139 
hickory s iad 6 4 0.00 0.02 O.o2 103 16.67 53 154 ~ squid spp 5 3 0.00 0.02 0.02 52 6.95 35 77 brown oullhead 4 4 0.00 0.02 0.01 228 19.46 190 255 stder crab, 6 spine 4 4 0.00 0.02 0.01 42:62 b uetish 3 2 0.00 0.01 0.01 208 149 291 
striped scarobin 3 2 0.00 0.01 0.01 83 10.82 62 98 ~ Atlantic moontish 3 2 0.00 0.01 0.01 68 6.77 55 77 Atlantic thread herring 3 l 0.00 0.01 0.01 87 2.91 82 92 lined seahorse 2 2 0.00 0.01 0.01 74 9.50 64 83 Atlantic cutlassfish 2 2 0.00 0.01 0.01 i 360 129.50 230 489 Atlantic silvcrside 2 l 0.00 0.01 0.01 95 6.00 89 101 
black drum l l 0.00 0.00 0.00 182 182 182 ~ spotted seatrout I l 0.00 0.00 0.00 53 53 53 ' ' ' ' seaboard goby l l 0.00 0.00 0.00 . 19 19 19 banded drum l l 0.00 0.00 0.00 42 42 42 
northern stargazer l l 0.00 0.00 0.00 185 185 185 ~ mud crab spp 78 sand shrimp 57 little (dwart) surf clam 51 gras~ shri1_11p spp 44 
mys1d shrimp 37 ~ bent mussel 35 wonn spp 28 ovster, common 18 ,vedge rangia clam (Atlantic) 12 leecfi spp 10 
Amf hi pod spp 9 
!~ 
dril & snail spp 9 I\ ' i 
soft-shell clam 6 
transverst: ark (clam) 6 I 
macoma clam spp 5 ~ Northern dwarf tellin 5 sea anenome spp (Anthozoa) 4 glassy lyonsia 3 quahog clam 3 nght-han~ hermit crab spp 2 
moon snail l 
"~ 
............................................................................ .. ....................... 
All Species Combined 121,909 
I I 
64 ~ 




Month - All - Pooled, 1999 
System - York River 
~' 
No. of Random Trawls Made - 157 ! No. ofFixed Trawls Made - 108 
No. of Species - 79 
~\ 
Adjusted Percent of Catch Excludes Bay Anchovy and Hogchoker 
:) Number Percent Catch Adjusted Number Average Standard Minimum Maximum 
. Species offish Frequency of Per Percent of ofFish Length Error Length Length 
i (All) Catch Trawl Catch YOY (111111) (length) (111111) (mm) 
~) bav anchovy 70,378 241 52.22 265.58 62.517 52 0.18 15 89 ho;•choker 21,853 219 16.21 82.46 48:92 7,180 83 0.39 13 173 Atfantic croaker 20,815 231 15.44 78.55 16.789 126 1.04 6 414 
weakfish 4,054 128 3.01 15.30 9.53 3,719 99 1.13 II 398 
white perch 3,285 85 2.44 12.40 7.72 333 153 0.96 60 272 
~· 
blue crab, male 2,446 193 1.81 9.23 5.75 
1,610 
68 0.79 7 181 
: ,; ~) s~ot 2,436 132 1.81 9.19 5.72 146 0.68 29 274 b ue crab.juvenile female 1,803 184 1.34 6.80 4.24 56 0.71 7 136 jellyfish spp 1,763 90 1.31 6.65 4.14 (05 silver perch 1,057 76 0.78 3.99 2.48 947 123 41 233 
~} 
blackcheek tonguetish 1,032 141 0.77 3.89 2.43 622 93 1.07 33 164 
white catfish 613 70 0.45 2.31 1.44 103 217 3.85 49 462 
white shrimp 350 41 0.26 1.32 0.82 108 I.OJ 54 165 
blue crab, adult female 289 70 0.21 1.09 0.68 141 0.87 99 184 
oyster toadfish 246 72 0.18 0.93 0.58 
221 
188 4.02 45 331 
'1fJ harvestfish 222 33 0.16 0.84 0.52 43 1.84 7 128 mantis shrimp 219 45 0.16 0.83 0.51 86 1.69 35 144 , striped bass 219 37 0.16 0.83 0.51 192 118 3.66 70 456 
blueback herring 196 19 0.15 0.74 0.46 193 78 1.42 63 198 
kingtish spp 183 43 0.14 0.69 0.43 177 91 2.62 12 211 
~' 
spotted hake 174 36 0.13 0.66 0.41 174 127 2.83 44 208 . 
:f summer flounder 123 48 0.09 0.46 0.29 81 234 7.53 S2 615 squid sp~ 114 IO 0.08 0.43 0.27 45 1.54 30 92 
naked go y 92 28 0.07 0.35 0.22 35 0.99 17 57 
striped-anchovy 64 9 0.05 0.24 0.15 64 74 1.46 56 100 
,fj'· Atlantic silverside 63 14 0.05 0.24 0.15 63 88 1.55 57 Ill } gizzard shad 56 30 0.04 0.21 0.13 13 282 12.96 102 419 spider crab, 6 spine 51 29 0.04 0.19 0.12 
rough.neck shrimp 46 8 0.03 0.17 0.11 
16:10 Amc:ncan eel 44 32 0.03 0.17 0.10 342 I" 705 .,., 
-§3 Atlantic spadefish 43 15 O.D3 0.16 0.10 76 3.63 33 115 channel catfish 39 7 0.03 0.15 0.09 2 367 16.24 115 546 inshore lizardfish 38 II 0.03 0.14 0.09 36 134 6.45 75 229 
alewife 37 18 0.03 0.14 0.09 37 114 1.55 IOI 148 
northern searobin 34 18 0.03 0.13 0.08 34 79 4.04 50 153 
~· Amc:rican shad 25 9 0.02 0.09 0.06 24 133 3.77 100 175 
,J Atlantic menhaden 21 18 0.02 0.08 0.05 4 140 12.88 44 334 
butterfish 21 8 0.02 0.08 0.05 18 Ill 4.91 56 144 
northern pipefish 19 15 0.01 0.07 0.04 129 8.28 86 215 
channel ~smooth) whelk 17 15 0.01 0.06 0.04 
4:16 1:, leather b enny 16 7 0.01 0.06 0.04 74 38 97 
.,,) blue crab, sex unknown 16 3 0.01 0.06 0.04 12 0.44 7 14 
..., star drum 14 6 0.01 0.05 0.03 77 3.83 51 94 
Atlantic cutlassfish 12 9 0.01 0.05 0.03 401 53.72 207 780 
longnose gar II 7 0.01 0.04 0.03 693 44.00 474 910 
1.. sf ider cra6, common II 6 0.01 0.04 0.03 j /) b ack seabass 9 7 0.01 O.D3 0.02 136 14.98 48 206 , skilletfish 9 5 0.01 0.03 0.02 50 5.24 36 67 Atlantic herring 8 2 0.01 0.03 0.02 72 22.18 42 226 
banded drum 7 6 0.01 0.03 0.02 81 6.95 67 113 
• red drum 7 4 0.01 0.03 0.02 112 39.62 51 346 "'J spottail shiner 7 3 0.01 0.03 0.02 75 2.60 70 90 
./ sea lamprey 6 6 0.00 0.02 0.01 144 2.93 134 151 
black drum 6 4 0.00 0.02 0.01 j 226 8.22 194 257 northern putler 6 4 0.00 0.02 0.01 96 23.25 36 158 
~ coarse hand lady crab 6 I 0.00 0.02 0.01 83 20.83 29 132 ) brown shrimp 5 4 0.00 0.02 0.01 99 18.71 54 160 7 Atlantic rnoonfish 5 3 0.00 0.02 0.01 74 6.23 56 95 
threadfin shad 5 I 0.00 0.02 0.01 104 6.60 87 124 
blue catfish 4 4 0.00 0.02 0.01 ci 397 72.57 251 589 
pigfish 3 3 0.00 0.01 0.01 135 7.97 125 151 f ;j striped searobin 3 2 0.00 0.01 0.01 91 2.08 87 94 
', tessellated darter 3 2 0.00 0.01 0.01 66 0.88 65 68 
/ Atlantic stingray 3 2 0.00 0.01 0.01 289 41.84 246 373 
smallrnouth llounder 3 I 0.00 0.01 0.01 j 63 12.24 44 86 
green °oby 2 2 0.00 0.01 0.00 37. 13.00 24 50 t:1 gink ~firimp 2 2 0.00 0.01 0.00 97 0.50 96 97 
. luelish 2 I 0.00 0.01 0.00 115 8.50 106 123 
/ sheepshead 2 I 0.00 0.01 0.00 128 8.00 120 136 
spotted seatrout 2 I 0.00 0.01 0.00 130 16.50 113 146 
Atlantic thread herring I 1 0.00 0.00 0.00 130 130 130 
~ Spanish mackerel I I 0.00 0.00 0.00 176 176 176 
; winter flounder I I 0.00 0.00 0.00 347 347 347 
f~ 65 
?·1 
Table 54. ( continued) 
Month - Al I - l'ookd. 1999 
System - York River 
No. of Random Trawls Made - 157 
No. of Fixed Trawls Made - 108 
No. of Species - 79 
Adjusted Percent of Catch Excludes Bay Anchovy and Hogchoker 
Number Percent 
Species ofFish Frequency of 
(All) Catch 
striped killitish I I 0.00 
blue"ill I I 0.00 
seabgard goby I I 0.00 
bluntnose stingray I I 0.00 
gray snapper I I 0.00 
liorseshoe crab I I 0.00 
mud crab spp 109 
grass sh~imp spp 74 
sand shrimp 69 
wonn srp 39 
mvsid s 1rimp 29 
Ainfihipod spp 24 
f!Ua 10g clam 15 
l 11tle ( ilwart) surf clam 15 
macoma clam spp 14 
blood ark/clam 14 
wedge rangia clarn (Atlantic) 14 
bent mussel 13 
soil-shell clam 12 
b_ig-claw.ed snapping shrimp 6 
river shrimp 5 
ovster, common 5 
drill & snail spp 4 
skeleton shrimp spp 3 
brittle/serpent stm spp 3 
transverse ark ( clam) 3 
sea anenome spp (Anthozoa) 2 
blue mussel 2 
Northern dwarftellin 2 
tlat-browed(coastal) mud I 
right-hand hermit crab spp I 
sea cucumber spp I 
slipper shell spp I 
leech spp I 
................................................................................. ... ......................... 










































































~. Month - All • Pooled, 1999 
I : 
, System - Mobjack Bay & Tribs 
I ' ~)' No. of Random Trawls Made - 40 
No. of Fixed Trawls Made - 28 
I 
I 
No. of Species - 57 










blue crab. male ~J 





































































channel (smooth) whelk 
mud crab spp 
sand shrimp 
grass shrimp spp 
Amphipod spp 
mysid shrimp 
little (dwart) surf clam 
worm spp 
drill & snail spp 
right-hand hermit crab spp 
sott-shell clam 
big-clawed ~napping shrimp 













































































































































































































































































































































































































































































































































































Month - All - Pooled, 1999 
System - Piankatank River 
No. of Random Trawls Made - 16 
No. of Fixed Trawls Made - 12 
No. of Species - 40 
Adjusted Percent of Catch Excludes Day Anchovy and Hogchoker 
Number Percent Catch 
Species offish Frequency of Per 
(All) Catch Trawl 
bay anchovy 46.644 22 94.79 1665.86 
spot 1,021 19 2.07 36.46 
Atlantic croaker 450 19 0.91 [6.07 
weakfish 403 16 0.82 14.39 
1ellytish spp 138 9 0.28 4.91 
1oochoker 121 15 0.25 4.32 
blue crab, male 73 18 0.15 2.61 
blue crab,tvenile temale 71 16 0.14 2.54 
silver Jere 1 54 6 0.11 l.93 
stripe anchovy 42 9 0.09 1.50 
harvesttish 38 7 0.08 1.36 
blue crab, adult female 30 8 0.06 1.07 
inshore l izardtish 21 7 0.04 0.75 
summer tlounder 20 12 0.04 0.71 
Atlantic menhaden 14 2 0.03 0.50 
kingfish SJJP 10 4 0.02 0.36 
mantis shrimp 8 5 0.02 0.29 
white shrimp 6 2 0.01 0.21 
skilletfish 5 2 0.01 0.18 
naked 1wby 4 4 0.01 0.14 
blackcfieei;: tonguefish 4 4 0.01 0.14 
pi2tish 4 3 0.01 0.14 
Ai1antic spadefish 4 3 0.01 0.14 
black drum 3 I 0.01 0.11 
blue crab, sex unknown 3 I 0.01 0.11 
northern pufter 2 2 0.00 0.07 
American eel 2 2 0.00 0.07 
Atlantic silverside 2 2 0.00 0.07 
sreanish mackerel 2 l 0.00 0.07 
a ewife l l 0.00 0.04 
striped bass I l 0.00 0.04 
Atlantic thread herring I l 0.00 0.04 
northern searobin l l 0.00 0.04 
striped searobin l l 0.00 0.04 
I ined seahorse l l 0.00 0.04 
striped blenny l l 0.00 0.04 
Atlantic stingray I l 0.00 0.04 
banded drum l I 0.00 0.04 
Atlantic cutlasstish I I 0.00 0.04 
brown shrimp I I 0.00 0.04 
mud crab sr,p 7 
little (dwar) surf clam 7 
ovster, common 5 
sand shrim) 2 
bent musse 2 
mysid shrimp I 
macoma clam spp I 
quahog clam I 
wedge.ra~Na clam (Atlantic) I 
Ap1pl11po spp I 
slipper shell spp I 
-·-------................................. -............... ......................... 












































































































Minimum Maximum ~ 
Length Length 
(~ (mm) (mm) 20 83 
37 237 
21 372 
33 338 {'= 26 156 
21 166 
21 118 
48 200 <@: 49 108 31 173 
98 169 
60 264 
117 439 (!:: 36 46 40 121 
50 107 
104 137 
46 62 (@:: 17 45 131 166 
142 208 
46 79 
199 214 (i@:: 102 104 86 108 
269 270 
77 103 
150 158 ~ 45 45 196 196 88 88 160 160 
106 106 ~ 67 67 52 52 ,,., 332 .,.,_ 57 57 











1 I ~M~o=n~th=-=A~l~l-=l~'o=o71e~d~.?.l9~9~9========================================== 
J I ,. 
:
,.' .1 .· ___ ._.) System - Great Wicomico River 
'/ No. of Random Trawls Made - 24 
No. of Fixed Trawls Made - O 
f I No. of Species - 3 7 
:'J Adjusted Percent of Catch Excludes Bay Anchovy and Hogchoker 
- Number Percent Catch Adjusted Number Average Standard Minimum Maximum 
1 I Species offish Frequency of 







). :-ba_v_a_n_cl:-1o_v_y _______ __,8,;.,,8.,..,5""9---..,.l.,,.7--:c77=-."'"82:c---"":""C-.-,---------,,...,,-.,.,,...---"---:,,,....--'-"""-=',----....;....,..,,..;.--...:...__;, 
- w.:aktish 769 9 6.75 
spot 689 15 6.05 
Atlantic croaker 193 13 1.70 
silver perch 179 5 1.57 
·)I blue crab, male 130 17 1,14 
-• blue crab, juvenile temale 117 18 1.03 jellyfisl~ spp I 06 11 0.93 
· I harvest!lsh 80 9 O. 70 
' ·, striped anchovy 64 11 0.56 
.
: " ;_;.J blue crab, adult female 45 7 0.40 
- inshore lizardfish 40 12 0.35 
hm:choker 18 4 0 .16 




Ws ~?1~fmp / 6 i 8:68 skillettish 8 5 0.07 
kingfish spp 7 4 0.06 
nortnem searobin 5 3 0.04 
Spanish mackerel 5 I 0.04 
northern puller 4 2 0.04 
feather bfennv 3 3 0.03 
blackcheek tonguefish 3 3 0.03 
Atlantic spadehsh 3 2 0.03 
blue crab, sex unknown 3 I 0.03 
striped searobin 2 2 0.02 
ovster toad fish 2 2 0. 02 





























offish Length Error Length Length 
YOY (mm) (length) (111111) (mm) 
8,249 50 0.51 25 82 
702 121 3.39 18 309 
684 118 1.13 66 196 
175 65 6.40 12 376 
169 113 3.22 40 193 
72 3.41 12 145 
59 2.36 17 122 
sci 61 3.12 16 108 
64 89 1.51 69 110 
31 
137 1.46 115 156 
167 6.05 93 232 
0 103 3.64 65 138 
II 227 23.39 Ill 402 
39 2.03 32 49 
74 4.67 52 97 
33 2.11 26 44 
7 86 7.29 54 112 
4 113 17.08 91 181 
4 143 2.78 138 153 108 7.92 85 120 
ci 57 5.46 
46 64 
123 5.21 114 132 
70 10.40 58 91 
19 0.33 19 20 
90 8.50 81 98 
160 25.50 134 185 
spider crab, 6 spine 2 2 0.02 
winter flounder 2 I 0.02 
0.08 0.08 
0.08 0.08 67 s:oo 62 72 
white shrimp 2 I 0.02 
black seabass I I 0.0 I 
0.08 0.08 
0.04 0.04 
109 5.50 103 114 
0 230 230 230 
bluefish I I 0.0 I 0.04 0.04 191 191 191 
squid spp I l 0.0 l 
I spotted seatrout I l 0.0 l 
I . !med seahorse I I 0.0 I 
I ·)i striped blenny I I 0.0 I 
striped burrtish I I O. 0 I 
oyster, common 9 
mud crab spp 8 
grass shrimp spp 8 
Tittle ( dwart) surf clam 6 
sand shrimp 2 






49 49 49 
202 202 202 
61 61 61 
67 67 67 
181 181 181 
drill & snail spp 2 
big-clawed snapping shrimp I 
-11 worm spp I 
·') solt-shell clam I 
Amphipod spp I 
cies Combined 11,384 
)J 









Month - All - Pooled, 1999 
System - Pocomoke Sound 
No. of Random Trawls Made - 44 
No. of Fixed Trawls Made - 12 
(@: 
No. of Species - 41 
Adjusted Percent of Catch Excludes Day Anchovy and Hogchoker 
Number Percent Catch Adjusted Number Average Standard Minimum Maximum ~ 
Species offish Frequency of Per Percent of 
(All) Catch Trawl Catch 
bav anchovy 13,377 43 77.93 238.88 
30:66 Atlantic croaker 955 32 5.56 17.05 
hogchoker 674 21 3.93 12.04 
14:03 jeJrvtish spp 437 40 2.55 7.8 
weakfish 387 20 2.25 6.91 12.42 
sr 
345 . 23 2.01 6.16 11.08 
b ue crab, luvenile female 277 33 1.61 4.95 8.89 
srotted ha ·e 185 15 1.08 3.3 5.94 
b ue crab, male 143 30 0.83 2.55 4.59 
blackcheek tonguefish 84 26 0.49 1.5 2.7 
northern searob1n 73 22 0.43 1.3 2.34 
silver perch 49 10 0.29 0.88 1.57 
blue crab, adult female 33 13 0.19 0.59 1.06 
Atlantic herring 27 4 0.16 0.48 0.87 
northern pipefish 25 12 0.15 0.45 0.8 
mantis shrimp 20 7 0.12 0.36 0.64 
summer tlounder 14 8 0.08 0.25 0.45 
Atlantic menhaden II 8 0.06 0.2 0.35 
alewife 10 5 0.06 0.18 0.32 
American eel 4 1 0.02 0.07 0.13 
blueback herring 3 3 0.02 0.05 0.1 
white shrimp 3 2 0.02 0.05 0.1 
black seabass 2 2 0.01 0.04 0.06 
offish Length Error Length Length 
YOY (mm) (length) (mm) (mm) (e: 12,620 54 0.5 24 88 
291 218 3.06 20 414 
1 112 1 78 162 
253 139 4.62 23 366 (~ 239 149 2.43 79 237 
185 
54 1.62 10 119 
115 1.88 53 193 
79 
70 2.65 16 152 
<@: 92 2.89 47 162 72 92 3.57 50 153 
16 148 7.91 61 209 
127 2.08 106 159 
66 1.51 45 77 
(:~ 122 5.92 53 196 87 3.91 51 110 4 261 18.45 146 420 
8 87 17.5 44 184 
10 116 4.01 100 141 (@: j 336 13.19 306 362 90 3.71 85 97 
i 82 2.73 78 87 147 24 123 171 
striped bass 2 2 0.01 0.04 0.06 
Atlantic thread herring 2 2 0.01 0.04 0.06 
northern puffer 2 2 0.01 0.04 0.06 
seaboard "Oby 2 2 0.01 0.04 0.06 
foather blgnny 2 2 0.01 0.04 0.06 
Atlantic silverside 2 2 0.01 0.04 0.06 
inshore lizardfish 2 2 0.01 0.04 0.06 
smallmouth flounder 2 2 0.01 0.04 0.06 
red drum 2 1 0.01 0.04 0.06 
I ined seahorse 2 l 0.01 0.04 0.06 
American shad I I 0.01 0.02 0.03 
winter flounder I 1 0.01 0.02 O.Q3 
Atlantic spaddish 1 1 0.01 0.02 0.03 
naked good! 1 I 0.01 0.02 0.03 
ovster toa fish I I 0.01 0.02 0.03 
spider crab, 6 spine I I 0.01 0.02 0.03 
roughneck shrimp I 1 0.01 0.02 O.Q3 
horseshoe crab I 1 0.01 0.02 O.Q3 
sand shrimp 37 
mud crab spp 19 
mysid shrimp 13 
grass shrimo spp 12 
Dttle (dwar surf clam 8 
worm spp 7 
right-han4 hermit crab spp 6 
moon snail 5 
skeleton shrimp spp 4 
gJassv lvonsia 4 
Amphipod spp 4 
dril & snail sp(c 4 
transverse ark clam) 3 
ovster, common 2 
brittle/serpent star spp 1 
soft-shell clam 1 
quahog clam 1 
leech spp I 
---·-.... -.......................................................... .......................... 
All Species Combined 17,166 
0 313 2 31 l 315 ~ i 175 3 172 178 44 4.5 39 48 39 3 36 42 46 20 26 66 
2 81 19 62 JOO 
2 93 9 84 102 t: 2 44 0.5 43 44 i~ .' 62 10 52 72 88 6.5 81 94 
163 163 [63 ~ 33 33 33 180 180 [80 36 36 36 63 63 63 












Species composition, number caught, catch per trawl, and length statistics by 
month and system for the Chesapeake Bay and the tributary (James, York, 
and Rappahannock Rivers), and secondary water system (Pocomoke Sound, 
Mobjack Bay, Piankatank and Great Wicomico Rivers) surveys. The 
Elizabeth River was added in November and December as an extra 
monitoring project. 
The 'Number of Species' notation in the table header includes each of four 
categories of blue crabs (male, juvenile female, adult female, and 
unclassified) as unique species. 
'Number of Species' also includes only the species which were measured or 
counted and does not include those invertebrates which were processed as 
presence/ absence. 
NOTE: Invertebrate processing began in 1998. The programs used to 
calculate 'Number of Species' did not include presence/absence 
invertebrate species in the 1998 Summary Report and in this report. 






Catch per trawl for species other than blue crabs is based on the value 
'Number of Fish Trawls Made' while the catch per trawl for blue 
crabs is based on the sum of 'Number of Fish Trawls made' and 
'Number of Additional Crab Trawls Made'. 
'Adjusted Percent of Catch' excludes bay anchovy and hogchoker 
due to the low biomass estimates in relation to total number of fish 
caught. 
'Frequency' 1s the number of samples m which a species was 
captured. 
Tables pooled for all systems for each month appear as follows: 
January Table 65 Page 76 
February Table 71 Page 81 
March Table 77 Page 85 
April Table 83 Page 91 
May Table 89 Page 97 
June Table 96 Page 103 
July Table 102 Page 109 
August Table 109 Page 116 
September Table 115 Page 123 
October Table 122 Page 130 
November Table 129 Page 138 







Table 59. I 
Month - January, 1999 re:: 
System - Chesapeake Bay 
No. of Random Trawls Made - 0 
<b No. of Fixed Trawls Made - 0 No. of Species - 0 
Adjusted Percent of Catch Excludes Bay Anchovy and Hogchoker 
Number Percent Catch Adjusted Number Average Standard Minimum Maximum 
{~ Species of Fish Frequency of Per Percent of of Fish Length Error Length Length (All) Catch Trawl Catch YOY (111111) (length) (111111) (mm) 
NODATA. 
' 
I~ \'. ' I 
I 
Table 60. I 
(~ \ I 
~lonth - January, 1999 I 
System - James River I 
No. of Random Trawls Made - 14 
~td: No. ofFixed Trawls Made - 8 No. of Species - 36 
Adjusted Percent of Catch Excludes Bay Anchovy and Hogchoker ! 
Number Percent Catch Adjusted Number Average Standard Minimum Mmdmum (~ Species of Fish Frequency of Per Percent of ofFish Length Error Length Length (All) Catch Trawl Catch YOY (nun) (length) (mm) (mm) I' 
ho 0 choker 5,455 11 55.35 247.95 
65:84 
1,972 71 1.34 31 129 td: wh~te perch 2,737 13 27.77 124.41 456 127 2.11 55 254 Atlantic croaker 759 18 7.70 34.50 18.26 738 66 0.93 27 127 bav anchovv 243 16 2A7 11.05 3:85 243 44 0.51 26 69 Atlantic silversidc 160 4 1.62 7.27 160 101 ? "l? 55 123 
blueback herring 75 8 0.76 3.41 I.SO 75 71 o:s3 57 94 I· white catfish 66 8 0.67 3.00 1.59 4 289 9.95 87 539 L alewife 65 5 0.66 2.95 1.56 65 114 1.17 87 134 gizzard shad 64 8 0.65 2.91 1.54 35 193 9.21 107 367 ~ striped bass 40 10 0.41 1.82 0.96 37 134 10.69 75 399 blue crab, male 32 11 0.32 I .45 0.77 49 5.56 14 123 ~ blue crab. juvenile female 27 11 0.27 1.23 0.65 41 4.35 15 89 seaboard goby 20 3 0.20 0.91 0.48 20 36 0.93 29 45 American shad 20 2 0.20 0.91 0.48 111 3.08 90 142 threadlin shad 14 2 0.14 0.64 0.34 12 82 l. 73 70 94 s~otted hake 12 2 0.12 0.55 0.29 86 3.62 64 104 ~ b ackcheek tonguefish 10 5 0.10 0.45 0.24 9 74 6.61 55 120 Atlantic menha'ilen 7 3 0.07 0.32 0.17 0 135 6.83 108 155 feather blenny 7 1 O.o7 0.32 0.17 54 5.89 38 84 nonhem gipefish 6 3 0.06 0.27 0.14 118 5.00 102 135 naked go y 6 3 0.06 0.27 0.14 36 2.96 29 49 ~ common c~ 5 1 0.05 0.23 0.12 503 69.10 292 725 American ee 4 4 0.04 0.18 0.10 j 281 35.72 185 347 spot 3 3 0.03 0.14 0.07 108 3.51 104 115 ovster toad fish 3 2 0.03 0.14 0.07 161 47.37 66 211 red hake 2 2 0.02 0.09 0.05 78 4.50 73 82 ~ brown bullhead 2 2 0.02 0.09 0.05 156 3.00 153 159 sr ider crab, common 2 2 0.02 0.09 0.05 b ue crab. adult female 2 2 0.02 0.09 0.05 i 138 Z:5o 135 140 summer !lounder l l 0.01 0.05 0.02 29 29 29 channel catfish l l 0.01 0.05 0.02 0 511 511 511 
skilletlish l 1 0.01 0.05 0.02 49 49 49 I I Atlantic sturgeon 1 l 0.01 0.05 0.02 
6 580 580 580 ~ blue catfish l l 0.01 0.05 0.02 251 251 251 gink shrimp 1 1 0.01 0.05 0.02 42 42 42 
rown shrimp 1 1 0.01 0.05 0.02 121 121 121 
! sand shrimp 13 grass shrimp spp 13 
mud crab s~p 10 
right-hand . ermit crab spp . 4 
,1ed2e rangra clam (Atlantic) 4 
bloo'il ark/clam 3 
worm spp 2 
oyster, common 2 
tlat-browed(coastal) mud l 
moon snail 1 
sotl-shell clam 1 
blue mussel l 
purplish tagelus l 
glassy lyonsia 1 
macoma clam spp l 
quahog clam l 
---------------....................................... 
.. ....................... 
All Species Combined 9,855 
72 ~ ' ' 
I 
: I 
i I , 
~ 
~) 
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Month - January, 1999 
System - Rappahannock River 
No. of Random Trawls Made - 14 
No. of Fixed Trawls Made - 8 
No. of Species - 22 










blue crab, male 
channel catfish 











blue crab, adult female 
grass shrimp spp 









dril & snail spp 
All Species Combined 
Number Pem:nt 
of Fish Frequency of 
(All) Catch 
1.688 11 47.50 
1.050 21 29.54 
435 9 12.24 
98 14 2.76 
S3 9 2.34 
41 3 1.15 
40 12 1.13 
27 7 0.76 
24 9 0.68 
19 2 0.53 
16 8 0.45 
10 5 0.2S 
9 4 0.25 
3 I O.OS 
2 2 0.06 
2 2 0.06 
2 I 0.06 
I 1 0.03 
I 1 0.03 
1 1 0.03 
I 1 0.03 







































Adjusted Number Average Standard Minimum Maximum 
Percent of offish Length Error Length Length 
Catch YOY (111111) (length) (111111) (111111) 
81.59 375 116 1.35 48 217 
1,050 38 0.42 20 76 
4)4 
166 66 1.56 2S 125 
90 52 2.62 18 154 
4.01 81 138 2.90 100 294 
l.98 0 257 5.41 220 408 
1.93 40 77 1.35 62 96 
1.30 26 116 12.17 70 401 
1.16 j 37 2.49 21 57 0.92 283 21.28 94 378 
0.77 34 2.12 IS 47 
0.48 6 41 2.67 26 52 0.43 278 9.49 228 320 
0.14 i 75 2.91 70 80 0.10 98 2.00 96 100 
0.10 2 62 11.00 51 73 
0.10 42 4.00 38 46 
0.05 6 276 276 276 0.05 124 124 124 
0.05 238 238 238 
0.05 56 56 56 
0.05 157 157 157 
Table 62. 
Month - January, 1999 
System - York River 
No. of Random Trawls Made - 13 
No. of Fixed Trawls Made - 9 
No. of Species - 38 
Adjusted Percent of Catch Excludes 13ay Anchovy and Hog:choker 
Number Percent 
Species ofFish Frequency of 
(All) Catch 
bav anchovy 5,976 17 58.48 
Atlantic croaker 2,269 18 22.20 
white perch 1,270 IO 12.43 
ho 0 choker 204 16 2.00 
strfl,ed bass 120 9 1.17 
blackcheek tonguetish 86 9 0.84 
blueback herring 72 9 0.70 
Atlantic silversiue 53 9 0.52 
white catfish 50 3 0.49 
blue crab, juvenile female 22 8 0.22 
0 izzard shad 18 9 0.18 
6Iue crab, male 17 7 0.17 
northern pipefish 8 5 0.08 
red drum 6 3 0.06 
mantis shrimp 6 2 0.06 
spotted hake 5 I 0.05 
naked ooby 4 2 0.04 
spottaif sh mer 4 I 0.04 
white shrimp 3 3 0.03 
alewife 3 2 0.03 
channel catfish 3 I 0.03 
sea lamgrey 2 2 0.02 
foather lenn1 2 2 0.02 oyster toad tis 1 2 2 0.02 
American shad 1 l 0.01 
sfot I I 0.01 back drum I I 0.01 
Atlantic menhaden I l 0.01 
winter flounder I I 0.01 
tessellated darter I I 0.01 
striged killitish I I 0.01 
sea oard goby I I 0.01 
skillettish~ I l 0.01 
spider crab, 6 spine I l 0.01 
sr,ider crab, common I I 0.01 
c 1annel (smooth) whelk l l 0.01 
tellytish spp I l 0.01 
lue crab. adult temale I I 0.01 
sand shrimp 13 
mud crab spp 10 
grass shrimp spp 8 
quahog clam 5 
worm spp 4 
macoma clam spp 3 
blood ark/clam 3 
wedge ran;ia clam (Atlantic) 2 
Amphipo spp 2 
sea anenome spp (Anthozoa) I 
blue mussel I 
.... _ ............... -............. -......................... _ ........ ......................... 























































































































































































































































Month - January, 1999 
System - Piankatar1k River 
No. of Random Trawls Made - 4 
No. of Fixed Trawls Made - 3 
No. of Species - 8 
Adjusted Percent of Catch Excludes Bay Anchovy and Hogchokcr 
Number Percent 
ofFish Frequency of 
Catch 
Per 
Adjusted Number Average Standard Minimum Maximum 
Percent of of Fish Length Error Length Length ~ - Species 
~} -b-av-ar-1c"'"h-ov-y----------,,.,,-----,,---..,..,.......,..----,--------------......:.......:._......:._.::..,.........:.-......:.-......:. __ ......:......;, 
;..,,,,- skillettish 
(All) Catch Trawl Catch YOY (mm) (length) (111111) (mm) 
22 3 56.4[ J.14 
38:46 
22 40 0.99 34 54 
5 2 12.82 0.71 53 3.44 46 62 
I Atfontic croaker 
1 I houchoker 
1
:±::S], . , . J.i Atlantic silverside 
, 
1 
,., • ] blue crab. male 
naked uobv 
I 
blue crab. juvenile female 
I ittle ( dwart) surf clam 
~-,,, sand shrimp 
1 





Month - January, 1999 
Svstem - Great Wicomico River 
No. of Random Trawls Made - 6 
No. of Fixed Trawls Made - 0 
No. of Species - 6 
4 I 10.26 
2 2 5.13 
2 2 5.13 
2 -, 5.13 
1 i 2.56 















blue crab, male 
blue crab, juvenile female 
little (dwart) surf clam 
grass shrimp spp 






ofFish Frequency of 
(All) Catch 
2 2 28.57 
I I 14.29 
I 1 14.29 
I I 14.29 
I I 14.29 























4 34 2.71 26 38 
15:3s 2 62 14.00 48 76 
15.38 2 90 13.00 77 103 
15.38 96 39.50 56 135 
7.69 45 45 45 
7.69 42 -12 42 
Adjusted Number Average Standard Minimum Maximum 
Percent of ofFish Length Error Length Length 
Catch YOY (mm) (length) (mm) (mm) 
33.33 30 3.00 27 33 
16.67 22 .,., 22 
16:67 
40 40 40 
46 46 46 
16.67 20 20 20 




. .,-,----,,.-,..,-,., _ _, .. -_,..,.-----···---· 
e: 
Table 65. ra: • I 
:'vlomh • January, 1999 
System • All • Pooled (@: No. of Random Trawls Made· 51 
No. of Fixed Trawls Made· 28 
No. of Species· 50 
Adjusted Percent of Catch Excludes 13ay Anchovy and Hogchoker 
(~ Number Percent Catch Adjusted Number Average Standard Minimum Maximum 
Species of Fish Frequency of Per Percent of offish Length Error Length Length 
(All) Catch Trawl Catch YOY (n1111) (length) (mm) (mm) 
bay anchovy 7,292 58 30.80 92.30 7,267 44 0.33 20 88 r@: hog choker 6,098 37 25.76 77.19 
55:3s 
2,165 74 0.90 26 145 
wliite perch 5,695 34 24.06 72.09 990 125 1.06 48 265 
Atlantic croaker 3,129 53 13.22 39.61 30.43 3,070 60 0.66 18 201 
Atlantic silvcrside 215 15 0.91 2.72 2.09 215 94 1.45 55 123 
(~ blueback herring 187 29 0.79 2.37 1.82 187 74 0.54 57 96 striped bass 187 26 0.79 2.37 1.82 182 Ill 3.56 70 401 gizzard shad 165 26 0.70 2.09 1.60 121 173 5.59 100 419 
\\'hite catfish 125 15 0.53 1.58 1.22 17 259 8.26 74 539 
blackcheek ton°uefish 98 16 0.41 1.24 0.95 94 68 1.75 42 147 
blue crab, male" 76 30 0.32 0.96 0.74 
70 
43 3.16 14 135 (~ alcwiti:: 70 9 0.30 0.89 0.68 113 1.16 87 134 bluc crab, iuvcnile ti:male 67 29 0.28 0.85 0.65 
ci 
38 2.14 15 89 
blue catfis 42 4 0.18 0.53 0.41 257 5.28 220 408 
channel catfish 23 4 0.10 0.29 0.22 3 286 21.25 94 511 
naked goby 21 11 0.09 0.27 0.20 38 1.74 26 52 ~ seaboard goby 21 4 0.09 0.27 0.20 35 0.89 29 45 American shad 21 3 0.09 0.27 0.20 21 111 3.04 90 142 spotted hake 17 3 0.07 0.22 0.17 17 86 2.98 64 I04 
nonhern pipetish 14 8 0.06 0.18 0.14 116 4.35 87 144 
thrcadtin sliad 14 2 0.06 0.18 0.14 82 1.73 70 94 ~ feather blenny II 5 0.05 0.14 0.11 58 5.47 38 97 skillettish 9 6 0.04 0.11 0.09 46 3.74 27 62 Atlantic menhaden 9 5 0.04 0.11 0.09 ci 130 6.46 IOI 155 
mantis shrimp 9 3 O.D-1 0.11 0.09 65 4.70 40 83 
red drum 6 3 0.03 0.08 0.06 73 7.77 51 97 
ovster toadtish 5 4 0.02 0.06 0.05 141 32.43 63 211 (~ common carp 5 I 0.02 0.06 0.05 503 69.10 292 725 •, 
spot 4 4 0.02 0.05 0.04 4 115 7.43 104 136 
Amcrican eel 4 4 0.02 0.05 0.04 281 35.72 185 347 
blue crab. adult female 4 4 0.02 0.05 0.04 143 4.77 135 157 t: spottail shiner 4 I 0.02 0.05 0.04 72 0.85 70 74 brown bullhead 3 3 0.01 0.04 0.03 183 27.39 153 238 white shrimp 3 3 0.01 0.04 0.03 113 12.74 92 136 spider crab, common 3 3 0.01 0.04 0.03 
red hake 2 ., 0.01 0.03 0.02 78 4:50 73 82 
I~ 
sea lamprey 2 2 0.01 0.03 0.02 144 7.50 136 151 
green goby 2 I 0.01 0.03 0.02 42 4.00 38 46 
summer tlounder I 1 0.00 0.01 0.01 29 29 29 
Atlantic herring I l 0.00 0.01 0.01 276 276 276 
black drum I I 0.00 0.01 0.01 227 227 227 ~ winter tlounder 1 I 0.00 0.01 0.01 347 347 347 tessellated <.larter I 1 0.00 0.01 0.01 65 65 65 striped killifish 1 I 0.00 0.01 0.01 124 124 124 Atlantic stur0 eon l I 0.00 0.01 0.01 580 580 580 
spider crab, 5 spine 1 1 0.00 0.01 0.01 ~ gmk shrimp 1 l 0.00 0.01 0.01 42 42 42 rown shrimp I l 0.00 0.01 0.01 121 121 121 channel (smooth) whelk l 1 0.00 0.01 0.01 jellyfish ~PP 1 1 0.00 0.01 0.01 
grass sh~1mp spp 34 ~ sand shrimp 33 mud crab spp 31 little (dwart) surf clam 13 quahog clam 10 
mysid-shrimp 6 ~ wormsp0 6 blood ar · clam 6 wedge rangia clam (Atlantic) 6 macoma cram spp 5 
right-hand hermit crab spp 4 I 
ovster, common 4 ~ ,\mphipod spp 4 son-shell clam 3 bent mussel 3 sea anenome spp (Anthozoa) 2 
blue mussel 2 
(~ 
tlat-browed(coastal) mud 1 •• , i 
moon snail 1-
purplish tagelus I 
glassy lyonsia I 
·~ 
sliJ?fer shell spp 1 
dnl & snail spp 1 
-·---··----·-............................................... --
................................. 





I ! ~ I i 
~') 
> Table66. 
! ! ~lonth - February, 1999 
I Systt:m - Chesapeake Bay 
:) No. of Random Trawls Made - 39 
No. of Fixed Trawls Made - O 
1 , :-lo. of Species - 29 
; 
1
/ , _· j Adjusted Percent of Catch Excludes Bay Anchovy and Hogchoker 
. Number Percent 
I 1 
1 
Species ofFish Frequency of 
1 ( \II) Catch 
:~





- spider crab, common , ., IO ... 
spotted hake 172 15 2.12 
I 
Atlantic croaker 120 11 1.48 
· , northern pipe fish 64 15 0. 79 
A smallmouth tlounder 37 5 0 46 
1 ;; blackcheek tonguefish 19 5 0:23 
bluecrab,adulttemale 15 8 0.19 
1
~: I . .,,
1
 ~h~~~~f1smooth) whelk 
1
~ ~ 8: 18 
· .. 1/., Atlantic menhaden 6 4 0.07 
1, , • c- hogchoker 5 2 0.06 
I blueback herring 4 4 0.05 
I !adv crab 3 3 0.04 •· _ ) ~~~ft:~Pjuvenile !emale i i 8:81 
1. 1 
1
' :.o lined seahorse 2 2 0.02 
1 
Atlantic silverside 2 2 0.02 I summer tlounder 1 / O 02 
:~_ JJ) !{~~~e;, ili I 'ol_,ol'.,! 1 ~ skillettish I 
clearnose skate I 0.0 I 
roughneck shrimp I l 0.0 I 
mantis shrimp I I 0.0 I 
sand shri111p 31 
right-hand hermit crnb spp 16 
mud crab spp 8 
mvsid shrimp 8 
moon snail 7 
wonn spp 4 
drill & snail spp 4 
sand dollar 3 
quahog clam 3 
slipper shell spp 2 
blue mussel l 
· · ;, glassy lyonsia l 
I 
. 
!;.· sea cucumber spp l 
little (dwart) surr clam I 
---·----.................................................................. ---·----.. -






Catch Adjusted Number 
Per Percent of ofFish 





165 4.41 15.94 
3.08 I l.12 34 
1.64 5.93 
37 0.95 3.43 




0.15 0.56 5 
0.13 5 





0.05 0.19 2 
0.05 0.19 0 











Average Standard :'vlinimum Maximum 
Length Error Length Length 
(mm) (length) (mm) (111111) 
52 0.52 31 85 
94 2:69 46 261 
240 11.24 27 383 
Ill 2.97 68 192 
80 1.67 55 101 
124 7.94 43 157 
137 4.26 115 163 
73 12.78 12 119 
87 45:93 33 316 
36 1" __ .,., 31 43 
92 15.82 68 137 
19 19 19 
63 16.90 31 88 
32 6.00 26 38 
49 2.00 47 51 
85 13.00 72 98 
351 54.50 296 405 
58 5.50 52 63 
161 4.00 157 165 
139 139 139 
234 234 234 
82 82 82 
44 44 44 
27 27 27 
259 259 259 
93 93 93 
~ 
Table 67. ·~ 
f,( • i 
;\,lonth - February, 1999 
System - James River 
No. of Random Trawls Made - 14 
No. of Fixed Trawls Made - 8 ~ 
No. of Specks - JO 
Adjusted Percent of Catch Excludes !Jay Anchovy and Hogchoker 
Number Percent Catch Adjusted 
Species ofFish Frequency of Per Percent of 
Number Average Stnndard Minimum Maximum (~ 
ofFish Length Error Length Length 
(All) Catch Trawl Catch 
hogchoker 8,450 II 60.62 384.09 
bav anchovy 2,805 21 20.12 127.50 
52:16 wliite perch 1,400 14 10.04 63.64 
blue cattish 283 7 2.03 12.86 10.54 
sr111ed hake 180 5 1.29 8.18 6.71 
b ue crab, juvenile fomale 156 18 1.12 7.09 5.81 
blue crab, male 155 15 1.11 7.05 5.77 
,\tlantic croaker 146 13 1.05 6.64 5.44 
channel catfish 83 8 0.60 3.77 3.09 
white catfish 56 8 0.40 2.55 2.09 
gizzard shad 45 10 0.32 2.05 1.68 
American eel 34 7 0.24 1.55 1.27 
striped bass 32 12 0.23 1.45 1.19 
blueback herrin" 26 5 0.19 1.18 0.97 
alewi!e "' 19 4 0.14 0.86 0.71 
blue crab, adult female 12 4 0.09 0.55 0.45 
naked "Oby 9 3 0.06 0.41 0.34 
American shad 9 2 0.06 0.41 0.34 
YOY (mm) (length) (nun) (111111) fed: 1.909 67 1.61 24 118 
2.787 54 0.58 31 84 
677 100 1.27 47 227 
15 240 2.70 87 354 
l~ 
180 95 1.85 67 122 
46 I. 76 15 112 ~. ,· 
57 2.58 9 165 I 
13 i 80 4.52 27 325 
7 266 8.75 99 585 I 
I 214 5.52 87 358 
(~ 23 202 10.01 85 341 ,. 
249 10.45 157 401 
25 159 14.83 70 377 
25 86 4.34 73 193 ~ 19 129 2.34 103 143 ' 149 3.75 127 169 9 41 2.80 31 57 131 4.67 117 163 
northern pipefish 9 I 0.06 0.41 0.34 
blackchcek tonguefish 7 3 0.05 0.32 0.26 
spider crab, common 6 2 0.04 0.27 0.22 
feather blenny 3 2 0.02 0.14 0.11 
common carp 3 I 0.02 0.14 0.11 
ovster toad tish 2 2 0.01 0.09 0.07 
nick crab 2 2 0.01 0.09 0,07 
pink shrimp 2 I 0.01 0.09 0,07 
channel (smooth) whdk 2 I 0.01 0.09 0.07 
summer llounder I I 0.01 0.05 0.04 
i 140 7.84 121 188 ~ 69 3.61 58 84 43 5:s1 32 52 557 25.56 507 592 
45 8.50 36 53 
(~ 
21 2.00 19 23 
129 7.50 121 136 
201 201 201 
skil!.:ttish I I 0.01 0.05 0.04 
Atlantic sturgeon 1 1 0.01 0.05 0.04 
sand shrimp - 11 
mud crab sfip 7 
right-ham! 1ermit crab spp 5 
moon snail 3 
ovster, common 2 
,vedge rangia clam (Atlantic) 2 
sea anenome spp (Anthozoa) 
worm spp 
glassy lyonsia 




All Species Combined 13,939 
51 51 51 ' 




\ ' . ~ 
78 























Month - February, 1999 
System - Rappahannock River 
No. of Random Trawls Made - 14 
No. ofFixed Trawls Made - 8 
No. of Species - 20 
Adjusted Percent of Catch Excludes Bay Anchovy and Hogchoker 
Number Percent 
Species offish Frequency of 
(All) Catch 
bav anchovv 18,659 19 95.29 
wliite perch· 281 7 1.44 
blue catfish 201 3 1.03 
hogchoker 145 12 0.74 
Atfontic croaker 59 14 0.30 
alewifo 52 7 0.27 
gizzard shad 37 2 0.19 
Atlantic menhaden 24 8 0.12 
white catfish 23 4 0.12 
striped bass 23 2 0.12 
blueback herring 18 5 0.09 
blue crab,juvenrle female 13 8 om 
blue crab, male 13 6 0.07 
channel catfish 10 3 0.05 
American shad 9 7 0.05 
naked 0 oby 5 4 O.oJ 
blackcheek tonguefish 3 3 0.02 
skotted hake 3 2 0,02 
s ·illettish 2 2 0.01 
brown bullhead I I 0.01 
little (dwart) surf clam 10 
sand shrimp 8 
mysid shrimp 8 
mud crab spp 5 
wom1spp 2 
macoma clam spp 2 
drill & snail spp 2 
grass shrir.np spp l 
1110011 snarl I 
ovster. common 1 
\\;edge rangia clam (Atlantic) 1 
bent mussel l 
- .................................................................. .. ....................... 
All Species Combined 19,581 
Catch Adjusted Number Average Standard ,Vlinimum Ma"<imum 
Per Percent of of Fish Length Error Length Length 
Trawl Catch YOY (111111) (length) (111111) (111111) 
848.14 
36: 16 
18,605 43 0.43 29 92 
12.77 82 113 2.38 50 238 
9.14 25.87 0 259 6.05 204 383 
6.59 
i59 
39 69 1.79 28 116 
2.68 57 52 3.47 16 209 
2.36 6.69 52 113 0.95 98 130 
1.68 4.76 37 128 1.48 112 142 
1.09 3.09 3 96 5.03 33 121 
1.05 2.96 () 289 9.72 203 440 
1.05 2.96 22 Ill 7.S6 68 250 
0.82 2.32 18 75 l.29 62 88 
0.59 1.67 43 1.84 33 55 
0.59 1.67 () 40 2.53 26 61 0.45 1.29 315 17.41 218 376 
0.41 1.16 9 127 3.63 110 144 
0.23 0.64 j 36 1.83 29 39 0.14 0.39 76 6.23 64 84 
0.14 0.39 3 86 15.19 69 116 
0.09 0.26 41 2.50 38 43 






Month - February, 1999 (~ System - York River . , 
No. of Random Trawls Mnd.: - 13 
No. of Fixed Trawls Made - 9 
(~ No. of Sp.:cics - 26 
Adjusted Percent of Catch Excludes Bny Anchovy and Hogchoker 
Number Perc.:nt Catch Adjusted Number Average Standard Minimum Maximum 
Specic:s of Fish Frequency of l'c:r Percent of ofFish Length Error Lc:ngth L.:ngth 
t,f~ (All) Catch Trawl Catch YOY •\ (111111) (length) (111111) (mm) 
hav anchovy 1,355 19 31.51 61.59 
46:79 
1.350 48 0.55 29 81 
Atlantic croaker 1,106 18 25.72 50.27 1;os1 53 1.15 20 220 
white perch 868 13 20.19 39.45 36.72 110 143 1.93 60 248 ;(f~ hog choker 581 16 13.51 26.41 52 83 1.20 34 140 \ '. 
bltieback herring 115 2 2.67 5.23 4.86 115 74 0.60 66 88 
blue crab. male 53 8 1.23 2AI 2.24 41 I.SO 18 88 
white cattish 49 5 1.14 2.23 2.07 II 198 15.19 66 462 
blue crab, juvenile female 48 6 1.12 2.18 2.03 38 1.45 ..,, 64 
(~ 
_., 
striped bass 45 9 1.05 2.05 1.90 41 126 8.87 80 444 
blackcheek ton"uelish 20 9 0.47 0.91 0.85 20 62 2.11 49 86 
alt:wife "' 12 7 0.28 0.55 0.51 12 112 3.43 102 148 
naked goby 8 4 0.19 0.36 0.34 34 3.01 24 46 jellyfisT1 spp 8 3 0.19 0.36 0.34 
3:46 r~ sea lamprey 4 4 0.09 0.18 0.17 144 134 150 American shad 4 3 0.09 0.18 0.17 j 145 14.92 106 175 
s~otted hake 4 3 0.09 0.18 0.17 4 99 8.22 78 118 
c annel catfish 4 I 0.09 0.18 0.17 I 344 85.14 115 523 
gizzard shad 3 3 0.07 0.14 0.13 I 278 71.06 137 362 
(~ Atlantic silverside 3 I 0.07 0.14 0.13 3 89 2.40 86 94 northern pipefish 2 2 0.05 0.09 0.08 95 9.00 86 104 
Atlantic menhaden 2 I 0.05 0.09 0.08 6 107 19.00 88 126 
tessellated darter 2 I 0.05 0.09 0.08 67 1.00 66 68 
summer flounder I I 0.()2 0.05 0.04 254 254 254 (e: Atlantic herring I I 0.02 0.05 0.04 226 226 226 
feather blenny I I 0.02 0.05 0.04 38 38 38 
channel (smooth) whelk I I 0.02 0.05 0.04 
sand shrimp II 
mysid shrimp 10 ~ mud crab spp 7 grass shrimp spp 4 worm spp 3 Amph)f;od spp 3 




wedge rangia clam (Atlantic) 
----·------------------------------- --·---------
All Spc:cies Combined 4,300 ~ 
Table 70. ~ Month - February, 1999 System - Mobjack Bay & Tribs. 
No. of Random Trawls Made - I 0 ~ No. ofFixed Trawls Made - 7 No. of Species - 9 Adjusted Percent of Catch Excludes Day Anchovy and Hogchoker 
Number Percent Catch Adjusted Number Average Standard Minimum Maximum ~ Species of Fish Frequency of Per Percent of of Fish Length Error Length Length (All) Catch Trawl Catch YOY (mm) (length) (111111) (111111) 
bav anchovy 8 2 33.33 0.47 8 47 2.37 37 59 
naked gobv 5 2 20.83 0.29 31:2s i 39 I.JO 35 43 ~ Atlantic silverside 2 2 8.33 0.12 12.50 82 1.00 81 83 blue crab, male 2 2 8.33 0.12 12.50 i 25 8.00 17 33 Atlantic menhaden 2 l 8.33 0.12 12.50 35 0.00 35 35 feather blennv 2 I 8.33 0.12 12.50 44 1.00 43 45 
blueback herring I I 4.17 0.06 6.25 81 81 81 ~ I I 4.17 0.06 6.25 49 49 49 ' ' 2reen gobv •, ! skilletfish. I l 4.17 0.06 6.25 31 31 31 sand shrimp 8 I grass shrimp spp 5 ~ mud crab spp 3 mvsid shrimp 3 litile ~wart) surf clam 2 right- and hermit crab spp l leech spp I 
-............................................................................................. .............................. 
·~ 
All Species Combined 24 
80 ~ 







Month - February, 1999 
System - All - Pooled 
No. of Random Trawls Made - 90 
No. of Fixed Trawls Made - 32 
No. of Species - 49 
I I 
~ ~ 








spider crab. common 
bl uc catfish 
spotted hake 
blue crab, male 
t 





















blue crab. i1dult female 
American shad 
rock crab 

























mud crab spp 
mvsid shrimp 
ri!iht-hand hermit crab spp 
Ii tile (dwart) surf clam 
moon snail 
grass shrimp spp 
worm spp 
drill & snail spp 
quahog clam 





macoma clam spp 
bent mussel 
slipper shell spp 
sea anenome spp (Anthozoa) 
blue mussel 
blood ark/clam 
sea cucumber spp 
commensal crab spp 
leech spp 
All Species Combined 
Number 









































































































































































































































































































































































































































































































Table 72. if' 
~lonth - March, 1999 
(~ System - Chesapeake Bay :-Jo. of Random Trawls Made - 0 . I 
:-Jo. of Fixed Trawls Made - 0 
So. of Species - 0 (' Adjusted Percent of Catch Excludes Bay Anchovy and Hogchoker i Number Percent Catch Adjusted Number Average Standard Minimum Maximum 
Species offish Frequency of Per Percent of of Fish Length Error Length Length 
(All) Catch Trawl Catch YOY (mm) (length) (111111) (111111) \ NODA"fA. 
~ 
Table 73. 
(~ ~lonth - March, 1999 
System - James River 
No. of Random Trawls Made - 14 
('~ No. of Fixed Trawls Made - 8 No. of Species - 28 
Adjusted Percent of Catch Excludes Day Anchovy and Hogchoker 
Number Percent Catch Adjusted Number Average Standard Minimum Maximum ~ Species offish Frequency of Per Percent of offish Length Error Length Length (All) Catch Trawl Catch YOY (mm) (length) (mm) (mm) bay anchovy 7,224 20 63.61 328.36 7,059 52 OA3 30 81 
ho!!choker 2,002 12 17.63 91.00 
56:34 
895 61 1.49 20 122 
(~ white perch 1,200 12 10.57 54.55 394 119 1.52 47 274 blue catfish 372 8 3.28 16.91 17.46 40 229 3.47 96 366 
Atlantic croaker 195 11 l.72 8.86 9.15 174 75 5.52 22 377 
blue crab, male 71 12 0.63 ~ '.l~ 3.33 52 3.61 12 130 J.-J 47 gizzard shad 67 8 0.59 3.05 3.15 171 7.10 103 317 ~ filue crab, juvenile female 59 9 0.52 2.68 2.77 44 3.03 16 103 channel catfish 49 6 0.43 2.23 2.30 3 270 10.40 91 501 American eel 24 7 0 . .21 1.09 l.13 26 238 9.66 133 298 striped bass 21 8 0.18 0.95 0.99 151 13.55 71 393 
\\ h 1te catfish 20 7 0.18 0.91 0.94 2 201 13.49 86 316 
l~ 
naked _goby 7 3 0.06 0.32 0.33 i 41 2.34 30 49 :\tlant,c menhaden 6 3 0.05 0.27 0.28 119 17.05 45 171 
blackcheek tonguefish 6 3 0.05 0.27 0.28 6 59 2.07 53 67 
blue crab, adult fomale 6 3 0.05 0.27 0.28 138 6.86 121 165 
brown bullhead 5 3 0.04 0.23 0.23 102 11 . .20 78 144 ~ alewife 4 3 0.04 0.18 0.19 3 127 13 . .25 105 165 ovster toadfish 3 3 0.03 0.14 0.14 j 112 64.34 47 241 spotted hake 3 2 0.03 0.14 0.14 135 4.33 127 142 spot 3 l 0.03 0.14 0.14 0 113 1.67 110 115 
American shad 2 I 0.02 0.09 0.09 2 131 12.00 119 143 ~ feather blenny 2 I 0.02 0.09 0.09 49 11.50 37 60 blueback herring l I 0.01 0.05 0.05 76 76 76 tessellated darter I I 0.01 0.05 0.05 100 100 100 skilletfish l I 0.01 0.05 0.05 45 45 45 
smallmouth flounder l l 0.01 0.05 0.05 95 95 95 ~ channel (smooth) whelk l I 0.01 0.05 0.05 mud crab spp II sand shrimp 7 !!rass shrimp spri 6 
n!!ht-hand hermit crab spp 5 
·~ 
Ai1ihipod spp 5 
we ge ra~gia clam (Atlantic) 4 
mvs1d shnmp 3 
drill & snail spp 3 
oyster, common 2 
worm sp& I 
blood ar · clam I 
··~ 
bent mussel l 
little (dwart) surf clam I 
--·--------··-· .... -....................... 
.......................... 
All Species Combined I 1,356 
~ 
82 ~ ' ' I ~ I 
I : --
, i f ~ I j 
I I 
~) Table 74. 
i I 7\lonth - March, 1999 
1 System - Rappahannock River 
,) No. of Random Trawls Made - 14 
No. of Fixed Trawls Made - 8 
I I No. of Species - 27 
' ~l Adjusted Percent of Catch Excludes Oay Anchovy and Hogchoker 
) Number Percent 
, 
1 
Species offish Frequency of 
! (All) Catch 
':) bay anchovy 1,792 20 38.82 
· blue catfish 690 4 14.95 
white perch 681 14 14.75 
I 
hogchoker 562 13 12.18 
, , , ale\vife 346 11 7.50 
) blueback herring 107 6 2.32 
' channel cattish 99 3 2.14 
white catfish 73 6 1.5 8 
I 
striped bass 59 9 1.28 
· , Atlantic croaker 56 9 1.21 
/) Atlantic menhaden 26 6 0.56 
: blue crab,juvenile female 20 9 0.43 
American shad 20 6 0.43 
gizzard shad 18 3 0.39 
. spotted hake 14 7 0.30 
'1 blue crab, male 14 6 0.30 
;?. blackcheek tongudish 12 7 0.26 
naked goby 7 4 0.15 
skillett1sh 5 4 0.1 I 
, feather blenny 4 1 0.09 
· ,.\ brown bullhead 2 2 0.04 
1 !/.··· Atlantic silverside 2 1 0.04 threadfin shad 2 1 0.04 
I mantis shrimp 2 1 0.04 
nonhem pipefish 1 1 0.02 
) green goliy I 1 0.02 
seaboard goby 1 I 0.02 
mysid shrimp 6 
mud crab spp 5 
grass shrimp spp 4 ,f';, Iellyfish,spp 4 
· · · ·1 sand shnmJ) 3 
I , little (dwart) surf clam 3 
I glassy lyon~ia 2 
. 
• wedge rangta clam (Atlantic) 2 
1
~: ) bent mussel 2 
' ;/.I worm spr 1 
1 · •• soft-she! clam I 
1 oyster, common 1 


































































Average Standard :Vlinimum Maximum 
Length Error Length Length 
(mm) (length) (111111) (mm) 
47 0.57 28 88 
232 1.97 159 361 
134 1.67 55 243 
69 0.96 18 119 
121 1.0 I 94 146 
88 0.75 73 103 
296 5.94 204 501 
236 9.02 145 444 
168 12.53 71 433 
49 4.87 19 221 
113 3.87 39 151 
36 2.37 16 53 
139 2.74 121 160 
135 5.14 105 172 
99 6.80 46 132 
37 4.96 16 74 
64 2.96 47 80 
38 2.36 30 47 
47 3.08 37 54 




95 89 101 
113 11.50 101 124 
69 3.00 66 72 
181 181 181 
45 45 45 
19 19 19 
-~·----~·-·· ···--·------·-·--
------·· 
Table 75. e 
;\lonth - March, 1999 
System - York River 
\~ No. of Random Trawls Made - 13 . ' 
No. of Fixed Trawls Made - 9 
No. of Species - 24 (~ Adjusted Percent of Catch Excludes !Jay Anchovy and Hogchoker 
Number Percent Catch Adjusted Number Average Standard Minimum Maximum 
Species offish Frequency of Per Percent of offish Length Error Length Length 
(All) Catch Trawl Catch YOY (mm) (length) (mm) (mm) (e: bay anchovy 3,908 18 66.52 177.64 J,899 47 0.50 29 87 
hogchoker 762 14 12.97 34.64 
3il8 
83 83 0.94 29 151 
whrte perch 448 15 7.63 20.36 51 141 2.12 67 259 
Atlantic croaker 317 16 5.40 14.41 26.31 306 61 1.46 21 124 
f~ blue crab. male 101 10 l.72 4.59 8.38 54 3.17 13 145 blw: crab, juvenile temale 94 8 l.60 4.27 7.80 47 2.03 17 112 
blackcheek tonguctish 80 10 1.36 3.64 6.64 80 64 0.93 47 so 
white catfish - 50 6 0.85 2.27 4.15 9 230 13.91 63 425 
spotted hake 35 8 0.60 1.59 2.90 35 102 4.51 44 151 ,(Te: striped bass 26 8 0.44 1.18 2.16 25 122 11.49 86 395 
gizzard shad 9 5 0.15 0.41 0.75 0 314 10.02 257 348 
Atlantic menhaden 8 8 0.14 0.36 0.66 I 102 8.57 44 122 
alewite 8 6 0.14 0.36 0.66 8 119 2.27 112 129 
blueback herring 7 6 0.12 0.32 0.58 6 92 13.61 73 173 
(~ American eel - 4 4 0.07 0.18 0.33 296 52.76 156 411 Atlantic silwrside 4 3 0.07 0.18 0.33 4 106 2.21 102 Ill 
naked goby 3 2 0.05 0.14 0.25 39 .., " 35 43 __ .,., 
skillettish 2 2 0.03 0.09 0.17 62 5.50 56 67 
oyster toadtish 2 2 0.03 0.09 0.17 172 109.00 63 281 re: American shad 2 I 0.03 0.09 0.17 2 133 4.50 128 137 spottail shiner 2 l 0.03 0.09 0.17 75 2.00 73 77 
northern searobin I l 0.02 0.05 0.08 65 65 65 
channel (smoothJ whelk I I 0.02 0.05 0.08 
blue crab, adult emale l l 0.02 0.05 0.08 132 132 132 
re:: macoma clam spp 9 mud crab spp 6 sand shrimp 6 mysid shrimp 5 
worm spp 4 
I ittle S dwart) surf clam 4 ,(@:: jelly!lsh ~PP 4 
grass sh~1111p spp 3 
nver shr11111> 1 
wedge ra1:pia clam (Atlantic) I 
Amphipo spp 1 (@::: bent mussel l 
------.......................................................... 
-----------
All Species Combined 5,875 
Table 76. 
I~ Month - March, 1999 
System - Pocomoke Sound 
No. of Random Trawls Made - 11 
'@::: No. ofFixcd Trawls Made - 3 No. of Species - 19 
Adjusted Percent of Catch Excludes !Jay Anchovy and Hogchoker 
Number Percent Catch Adjusted Number Average Standard Minimum Maximum ~ Species offish Frequency of Per Percent of of Fish Length Error Length Length (All) Catch Trawl Catch YOY (mm) (length) (mm) (mm) 
bay anchovy 1,185 13 81.67 84.64 
43:02 
1,185 52 0.69 32 77 ~ srotted hake 114 7 7.86 8.14 114 106 l.67 53 155 b ue crab, juvenile female 73 6 5.03 5.21 27.55 25 1.47 10 69 blue crab, male 19 4 1.31 1.36 7.17 38 5.45 16 104 blackcheek tonguefish 17 4 1.17 1.21 6.42 17 60 1.75 47 75 
mantis shrimfi 9 4 0.62 0.64 3.40 78 6.94 51 106 ~ Atlantic men iaden 7 5 0.48 0.50 2.64 6 47 0.94 44 51 ah:wite 6 3 0.41 0.43 2.26 6 121 5.29 105 141 northern 11ipetish 5 3 0.34 0.36 l.89 108 8.74 82 123 blueback herring 3 3 0.21 0.21 1.13 3 90 3.71 85 97 
northern searobm 3 3 0.21 0.21 1.13 3 67 3.18 61 72 ~ Atlantic croaker 2 2 0.14 0.14 0.75 2 55 6.00 49 61 blue crab. adult temale 2 l 0.14 0.14 0.75 139 20.00 119 159 summer tlounder I l 0.07 0.07 0.38 6 302 302 302 American shad l l 0.07 0.07 0.38 I 163 163 163 
striped bass I I 0.07 0.07 0.38 0 315 315 315 
hog choker l l 0.07 0.07 
o:3s 0 102 102 102 ~ oyster toadtish l 1 0.07 0.07 63 63 63 horseshoe crab l l - 0.07 0.07 0.38 306 306 306 sand shrimp 12 jellyfish 1fi 11 
rigfit-han errnit crab spp 4 ~ mud crab spp 3 mysid shrimp 3 !!lassy lyons1a 3 11ttle (dwarf) surf clam 3 
moon snail 2 
I~ 
worn1 spp l 
- ......................................................................... .. ....................... 
All Species Combined 1,451 
84 ~ . 
~.) 
I 
,±:J) Table 77. 
I Month - March, 1999 
/ :1.,\ System - All - Pooled 
. y No. of Random Trawls Made - 52 
No. of Fixed Trawls Made - 28 
1
1
· . ·.~ Ndo: ofSdpepcies - 38 ·c 1 1 d H I k 1 A Juste ercent ot ate 1 Excludes Bay Anc 10vy an ogc 10 ·er 
,!/ -----------..,..,-.;.,--~---:=:-----=--:----:-,,,---,----,-,--,----,-----,---:--:--:-.,.,-,----:-~-
-:,•) Number Percent Catch Adjusted Nu111ber Avaage Standard Minimum Maximum 
Species 
.





Atlantic croaker {J alewife 
, • .) blue crab, juvenile fomale 
blue crab, male 
I 
sr,otted hake 
c iannel catfish 
~.




; Atlantic menhaden 
-1 American eel 
~· American shad 
naked gobv 



























mud crab spp jellyfish spp 
mysid shrimp 
grass shrimp spp 
little ( dwart) surf clam 
macoma clam spp 
right-hand hermit crab spp 
worm spp 











·----·-----................................. -........... .. 











































Frequency of Per 
Catch Trawl 
71 60.56 176.36 
40 14.28 41.59 
41 10.00 29.11 
12 4.56 13.28 
38 2.45 7.13 
23 1.56 4.55 
32 1.06 3.08 
32 0.88 2.56 
24 0.71 2.08 
9 0.64 1.85 
19 0.61 1.79 
16 0.51 1.48 
24 0.49 1.44 
26 0.46 1.34 
16 0.40 I.IS 
22 0.20 0.59 
II 0.12 0.35 
9 0.11 0.31 
9 0.07 0.21 
5 0.05 0.14 
5 0.04 0.11 
7 0.03 0.10 
5 0.03 0.09 
6 0.03 0.08 
4 0.03 0.08 
4 0.03 0.08 
2 0.03 0.08 
4 0.02 0.05 
I 0.01 0.04 
2 0.01 0.03 
I 0.01 0.03 
I 0.01 0.03 
I 0.00 0.01 
I 0.00 0.01 
I 0.00 0.01 
I 0.00 0.01 
I 0.00 0.01 






















Percent of offish Length Error Length Length 
Catch YOY (111ml (length) (mm) (mm) 
13.914 50 0.27 28 88 
39)3 
1,130 72 0.71 18 151 
526 129 1.02 47 274 
18.12 43 231 1.91 % 366 
9.72 535 65 2.43 19 377 
6.21 363 121 1.01 94 165 
4.20 39 1.31 10 112 
3.50 
2.83 166 
51 2.12 12 145 
105 1.62 44 155 
2.52 3 285 5.76 91 501 
2.44 II 228 7.26 63 444 
2.01 117 88 1.37 73 173 
1.96 115 63 0.78 47 80 
1.83 88 155 8.20 71 433 
1.60 65 178 7.11 103 348 
0.80 9 102 4.76 39 171 
0.48 
0.43 
246 11.27 I" 411 
25 
.,., 
139 2.57 119 163 
0.29 40 1.38 30 .f9 
0.19 76 5.73 51 106 
0.15 138 5.59 119 165 
0.14 50 3.23 37 67 
0.12 128 27.06 78 255 
0.10 124 43.72 47 281 
0.10 
0.10 6 
120 14.16 82 181 
103 3.16 S9 111 
0.10 48 3.56 37 60 
0.07 4 66 2.29 61 72 
0.05 0 I 13 1.67 110 115 
0.03 
0.03 75 2:00 73 77 
0.03 
0.02 6 113 11.50 IOI 124 302 302 302 
0.02 100 100 100 
0.02 45 .f5 .is 
0.02 19 19 19 
0.02 95 95 95 
0.02 306 306 306 
Table 78. 
Month - April, 1999 
System - Chesapeake Bay 
No. of Random Trawls Made - 39 
No. of Fixed Trawls Madc - 0 
No. of Species - 32 
Adjusted Percent of Catch Excludes !Jay Anchovy and 1-!ogchoker 
Number Percent 
Species offish Frequency of 
(All) Catch 
bav anchovy 1,636 21 52.76 
Atlantic herring 927 17 29.90 
blueback herring 131 1 4.22 
northern scarob1n 79 18 2.55 
Atlantic croaker 60 5 1.93 
spotted hake 47 14 1.52 
tellvtish s[p 38 8 1.22 
lackchee . tonguetish 25 2 0.81 
blm: crab. juvenile fomale 24 10 0.77 
blue crab. male 15 9 0.48 
surmner !launder 13 10 0.42 
blue crab, adult temale 13 10 0.42 
lady crab 13 6 0.42 
hogchoker 13 2 0.42 
spi"dcr crab. common 12 7 0.39 
northern gipetish 11 10 0.35 
black sea ass 10 7 0.32 
smallmouth tlounder 7 3 0.23 
channel (smooth) whelk 6 4 0.19 
mantis shrimp 3 3 0.10 
spot 3 2 0.10 
ovster toadtish 2 2 0.06 
cfearnose skate ') 2 0.06 
spider crab. 6 spine 2 ') 0.06 
horseshoe crab 2 2 0.06 
hickory shad I I 0.03 
American shad I I 0.03 
Atlantic menhaden I I 0.03 
banded drum I I 0.03 
rou!!hneck shrimp 1 I 0.03 
rod( crab 1 1 0.03 
knobbed whelk I I 0.03 
sand shrimp 32 
mud crab spp 13 
mvsid shrimp 12 
right-hand hermit crab spp II 
Ainpht)d spp 11 
grass s mmp spp 10 
worm spp 7 
moon snail 6 
sand dollar 3 
little (dwarf) surf clam 2 
leech sp~ 2 
blood ar · clam I 
....... _ ........................ ---.......................... .. ....................... 


















































































































Standard ;\linimum Maximum 
Error Length Length 
(length) (111111) (111111) 
0.64 26 85 
0.85 33 182 
0.64 71 97 
1.39 42 100 
3.59 185 338 
6.44 40 241 
5.32 58 160 
4.87 12 109 
9.37 14 150 
21.36 215 467 
2.78 124 160 
3.33 100 138 
il9 110 196 
2.44 43 68 
6.15 57 102 
11:59 IOI 138 
8.69 151 178 
21.50 260 303 
74.50 272 421 
62:00 160 284 
203 203 




I I I 
t;; Table 79. Month - April, 1999 System - James River No. of Random Trawls Made - 14 
No. ofFixed Trawls Made - 8 
I I No. of Species - 42 
~) Adjusted Percent of Catch Excludes Bay Anchovy and Hogchoker ~/ Number Percent Catch Adjusted 
~) 
Species offish Frequency of Per Percent of 
(All) Catch Trawl Catch 
bay anchovy 5,050 21 50.i9 229.55 
ho"choker 2,648 14 26.63 120.36 
31:45 wh'ite perch 706 14 7.10 32.09 
~· 
blue catfish 378 IO 3.SO I 7.18 16.84 
Atlantic croaker 269 20 2.71 12.23 l 1.9S 
blue crab, male 211 16 2.12 9.59 9.40 
'l blue crab. juvenik ti:male 175 13 1.76 7.95 7.80 
spotted hake 95 8 0.96 4.32 4.23 
t 
summer flounder 59 II 0.59 2.68 2.63 
American eel 59 9 0.59 2.68 2.63 
blackcheek tonguefish 47 7 0.47 2.14 2.09 
gizzard shad 43 6 0.43 1.95 1.92 
channel catfish 36 6 0.36 1.64 1.60 
striped bass 25 3 0.25 1.14 I.I I 
blue crab, adult temale 24 9 0.24 1.09 1.07 t· white catfish 24 6 0.24 1.09 1.07 1' oyster toadfish 15 7 0.15 0.68 0.67 northern searobin 13 2 0.13 0.59 0.58 naked goby 13 2 0.13 0.59 0.58 channel (smooth) whelk 6 3 0.06 0.27 0.27 
~I 
spider crab, common 5 3 0.05 0.23 0.22 t smallmouth flounder 5 2 0.05 0.23 0.22 
~ 
sr 4 4 0.04 0.18 0.18 b ack seabass 4 3 0.04 0.18 0.18 
northern pipefish 4 2 0.04 0.18 0.18 
,) rock crab 4 I 0.04 0.18 0.18 common carp 3 I 0.03 0.14 0.13 
spottail shiner 2 2 0.02 0.09 0.09 
horsc::shoe crab 2 2 0.02 0.09 0.09 
Number Average Standard Minimum Maximum 
of Fish Length Error Length Length 
YOY (111111) (length) (111111) (111111) 
5,007 54 0.50 26 89 
618 67 1.25 18 135 
437 IOI 2.12 58 243 
69 203 2.94 91 358 
144 144 6.02 23 373 
71 2.36 12 175 
90 
58 1.92 13 128 
159 3.70 90 329 
0 273 3.61 204 365 
20 
224 5.69 157 326 
115 5.73 51 172 
0 194 11.15 104 362 
I 251 8.77 98 374 
24 127 6.68 86 201 
143 2.00 126 166 
190 I 1.37 106 297 
13 
240 11.63 155 339 
46 4.80 28 90 
39 1.48 34 45 
5 68 3.91 55 75 
0 171 9.51 143 185 
4 51 1.94 47 56 
130 18.31 104 184 
33 4.57 ~· 45 _., 
575 7.51 567 590 
99 1.00 98 100 
237 22.50 214 259 
blue crab. sex unknown 2 I 0.02 0.09 0.09 83 23.50 59 106 
alewife I I 0.01 0.05 0.04 I 13 113 113 
1 Atlantic herring I I 0.01 0.05 0.04 
I Atlantic menhaden I I 0.01 0.05 0.04 6 46 
46 46 
201 201 201 
tautog I I 0.01 0.05 0.04 
~ 
windowpane I I 0.01 0.05 0.04 
lined seahorse I I 0.01 0.05 0.04 
seaboard goby I I 0.01 0.05 0.04 
feather blenny I I 0.01 0.05 0.04 
skillettish I I 0.01 0.05 0.04 
roughneck shrimp I I 0.01 0.05 0.04 
pinK shrimp I I 0.01 0.05 0.04 
mantis shrimp I I 0.01 0.05 0.04 
grass shrimp spp 13 
mud crab spp 12 
wedge ran;ia clam (Atlantic) II 
Amgnip~ spp 9 
san shrimp 5 
leech spp 5 
skeleton shrimp spp 4 
worm spp 4 
~I 
rig!H-hand hermit crab spp 3 
0 
sott-shell clam 3 
I ittle ( dwart) surf clam 3 
moon snail 2 
quahog clam 2 
mysidshrimp I 
ovster. common I 
~ 
sea cucumber spp I 
bent mussel I 
--···--------------------------·-- -----------· 
All Species Combined 9,943 
320 320 320 
87 87 87 
61 61 61 
31 31 31 
94 94 94 
52 52 52 
90 90 90 
91 91 91 




Month - April, 1999 
System - Rappahannock River 
No. of Random Trawls Made - 14 
No. ofFixcd Trawls Made - 8 
No. of Species - 30 
Adjusted Percent of Catch Excludes Bay Anchovy and Hogchoker 
Number Percent Catch Adjusted Number Average Standard Minimmn Maximum 
Species offish Frequency of Per Percent of ofFish Length Error Lengti1 Length 
(All) Catch Trawl Catch YOY (mm) (length) (111111) (mm) 
ho2choker 1,451 17 34.35 65.95 
bav anchovy 892 17 21.12 40.55 
35:14 blue catfish 661 5 15.65 30.05 
Atlantic croaker 294 16 6.96 13.36 15.63 
blue crab, male 255 19 6.04 11.59 13.56 
blue crab, 1uvcnilc tcmale 239 19 5.66 10.86 12.71 
\\ hite perc 1 130 12 3.08 5.91 6.91 
white catfish 68 9 1.6 l 3.09 3.62 
American eel 57 12 l.35 2.59 3.03 
Atlantic herring 45 6 1.07 2.05 2.39 
spotted hake 33 14 0.78 1.50 1.75 jdlytish spp 23 IO 0.54 1.04 1.21 
summer flounder 17 6 0.40 0.77 0.90 
blackcheek tonguefish 13 9 0.31 0.59 0.69 
spot 9 2 0.21 0.41 0.48 
northern searobin 6 5 0.14 0.27 0.32 
Atlantic menhaden 5 5 0.12 0.23 0.27 
blue crab, sex unknown 4 2 0.09 0.18 0.21 
channel catfish 4 I 0.09 0.18 0.21 
blue crab, adult tcmale 3 3 O.o7 0.14 0.16 
blueback herring 3 2 0.07 0.14 0.16 
naked goby 3 2 0.07 0.14 0.16 
weakfish 2 2 0.05 0.09 0.11 
black seabass l I 0.02 0.05 0.05 
alewife I 1 0.02 0.05 0.05 
American shad l 1 0.02 0.05 0.05 
striped bass l 1 0.02 0.05 0.05 
northern pt:fish l 1 0.02 0.05 0.05 
ovster toad ish 1 1 0.02 0.05 0.05 
northern stargazer 1 1 0.02 0.05 0.05 
1 ittle d dwart)-surf clam 15 
mysi shrimp 12 
kcch spg 9 
mud era. spp 8 
grass shrimp spp 5 
Amphipod spp 4 
bent mussel 4 
159 86 0.88 52 160 
883 52 0.68 29 85 
22 246 2.58 153 333 
8 255 3.47 38 400 
51 1.70 7 171 
46 1.10 7 116 
4 165 2.85 78 247 
0 260 6.69 172 366 
281 5.16 156 331 
49 0.60 42 64 33 97 5.49 46 146 
0 309 15)9 180 403 
12 70 8.07 43 160 
0 195 7.02 164 229 
6 58 2.57 46 64 
l 181 43.20 47 319 
10 1.87 5 14 0 289 9.23 272 312 
6 149 8.19 136 
164 
236 13.50 209 250 
44 8.08 28 54 0 329 7.00 322 336 
1 43 43 43 
0 216 216 216 
1 126 126 126 
0 303 303 303 
122 122 122 
208 208 208 
185 185 185 
sand shrimp 3 
wonn srr 2 
soft-she! clam 2 
sea anenome spp (Anthozoa) 1 
wedge rangia clam (Atlantic) 1 
drill-& snail spp 1 
- ............. -..................................................................... .. ................................ 








Month - April. 1999 
System - York River 
No. of Random Trawls Made - 13 
No. of Fixed Trawls Made - 9 














blue crab. male 























mud crab spp 
Am11hipod spp 
mvsid shrimp 
grass shrimp spp 
soil-shell clam 
worm spp 
little f dwarl) surf clam jellyllsh spp 




spider crab. 6 spine 
sea anenome spp (Anthozoa) 
brittle/serpent star spp 
(JUahog clam 
blood ark/clam 
sea cucumber spp 
... --------------........................................ ... 
All Species Combined 
Number 












































































































Adjusted Number Average Standard Minimum Maximum 
Percent of offish Length Error Length Length 
Catch YOY (111111) (length) (mm) (111111) 
9,085 53 0.66 30 89 
2i23 
403 84 1.00 35 169 
444 151 5.87 16 395 
21.19 54 1.37 16 173 
20.25 
13 
48 0.96 13 105 
8.99 166 2.62 T2 269 
8.26 59 185 7.80 49 429 
4.24 99 127 ' ,., 
"·--
48 184 
3.55 78 71 2.27 44 148 
0.90 l 392 21.97 118 546 
0.86 36 2.02 19 51 
0.73 17 132 3.88 109 160 
0.60 14 61 2.25 50 74 
0.60 14 115 2.06 103 130 
0.56 192 23.59 53 320 
0.47 324 22.98 249 464 
0.39 140 4.52 130 157 
0.30 7 98 6.03 77 128 
0.26 0 259 11.24 211 285 
0.17 0 264 19.54 229 318 
0.13 () 24:so 0.09 174 149 198 
0.09 0 262 72.50 189 334 
0.04 0 266 266 266 
0.04 804 804 804 
0.04 () 90 <JO <JO 0.04 417 417 417 
Table 82. 
Month - April, 1999 
System - Mobjack Bay & Tribs. 
No. of Random Trawls Made - I 0 
No. of Fixed Trawls Made - 7 
No. of Specks - 24 
Adjusted Percent of Catch Excludes Bay Anchovy and Hogchoker 
Number Percent 
Species ofFish Frequency of 
(All) Catch 
bav anchovy 519 lJ 43.76 
Atlantic herring 427 12 36.00 
b I ue crab, male 84 lJ 7.08 
blue crab, juvenile fi:male 50 lJ 4.22 
Atlantic croaker 46 9 3.88 
summer flounder 9 5 0.76 
striped bass 8 3 0.67 
blue crab, adult tcmale 7 4 0.59 
alewife 7 I 0.59 
naked goby 6 2 0.51 
Atlantic menhaden 5 I 0.42 
spotted hake 3 3 0.25 
spider crab, common 3 2 0.25 
northern searobin 2 I 0.17 
spot I l 0.08 
American eel l l 0.08 
northern pipefish I I 0.08 
striped blenny l l 0.08 
feather blenny l l 0.08 
hog choker l l 0.08 
skflletfish l l 0.08 
ovster toadlish I I 0.08 
sr,ider crab, 6 sr,ine l l 0.08 
c 1annel (smoot 1) whelk I I 0.08 
sand shrimp 15 
Amphi~od spp 15 
gras~ s 1ri1:np spp II 
mys1d shrimp 9 
mud crab spp 8 
I ittle ! dwart) surf clam 7 jellyhsh spp 6 
worm spp 5 
drill & snail spp 5 
soft-shell clam 2 
big-clawed ~napping shrimp I 
skclt:ton shrimp spp I 
right-hand hermit crab spp I 
brue mussel I 
-------------·-----·---··---------
........................ 



























































































Standard Minimum Maximum 
Error Lt:ngth Length 
(length) (111111) (mm) 
0.71 32 83 
0.31 29 63 
3.69 II 13 l 
3.41 17 109 
11.41 24 374 
25.62 259 477 
5.37 94 138 
3.41 114 143 
2.68 108 129 
3.45 30 52 
1.61 25 35 
29.20 52 142 









' I ; 
Table 83. 
:\lonth -April. 1999 
System - All - Pooled 
No. of Random Trawls Made - 90 
No. of Fixed Trawls Made - 32 
No. of Species - 55 
~) 



















channel catfish jeilvtish spp 
















































mud crab spp 
Amphipt?d spp 
grass shrn:np spp 
mvs1d slmmp 
little (dwart) surf clam 
worm spp 
kech spp 
right-hand hermit crab spp 
soft-shell clam 
wed!!e rangia clam (Atlantic) 
moon snaif 
bent mussel 
drill & snail spp 




sea anenome spp (Anthozoa) 
blood ark/clam 
sea cucumber spp 
tlat-browed(coastal) mud 
big-clawed snapping shrimp 
brittle/serpent star spp 
blut: mussel 





















































































































































































































































































































































































































































































































































Month - May, 1999 
System - Chesapeake Bay 
No. of Random Trawls Made - 39 
No. of Fixed Trawls Made - 0 
No. of Species - 38 
Adjusted Percent of Catch Excludes Bay Anchovy and Hogchoker 
Number Percent 
Species offish Frequency of 
(All) Catch 
bav anchovy 2,746 30 56.37 
Atlantic herring 485 25 9.96 
hogchoker 460 7 9.44 
Atfontic croaker 376 10 7.72 
blackcheek tonguetish 190 5 3.90 
northern searobin 159 31 3.26 
spoiled hake 79 26 1.62 
wcaklish 69 II 1.42 
smallmouth llounder 48 14 0.99 
spot 31 7 0.64 
summer tlounder 27 17 0.55 
knobbed whelk 26 8 0 . .53 
black seabass 24 13 0.49 
rock crab 21 II 0.43 
spider crab, common 20 9 0.41 
northern ptetish 12 8 0.25 
clearnose s ·ate II 7 0.23 
sf ider crab, 6 spine II 4 0.23 
b ue crab, juvenile female 10 7 0.21 
channel (smooth) whelk 9 7 0.18 
blue crab, male 8 6 0.16 
iellylish spp 8 5 0.16 
Im: crab, adult female 7 6 0.14 
windowpane 6 5 0.12 
kinglish spp 5 3 0.10 
ladv crab 4 4 0.08 
lined seahorse 3 2 0.06 
mantis shrimp J 2 0.06 
silver tierch J I 0.06 
butter 1sh 2 2 0.04 
northern puffer 2 2 0.04 
squid spp I I 0.02 
alewife I I 0.02 
blueback herrin" I I 0.02 
Atlantic menhacTen I I 0.02 
conger ed I I 0.02 
roughneck shrimp 1 1 0.02 
horseshoe crab 1 I 0.02 
sand shrimf, 34 
right-hand 1ern1it crab spp 21 
nivsid shrimp 13 
AinJ'hipod spp 10 
mu crab spp 9 
wonn spf. 7 
sand dol ar 6 
skeleton shrimp spp 5 
drill & snail spp 5 
slipper shell spp 4 
moon snail 3 
soil-shell clam 2 
s.ea cucumber spp 2 
torbcs common sea star I 
blue mussel 1 
quahog clam 1 
blood ark/clam 1 
commensal crab sp~ 1 
I ittle ( dwarf) surf c am 1 
......................................................................... ...................... 
All Species Combined 4,872 
Catch Adjusted 



































































































































































































Month· May, 1999 
System • James River 
No. of Random Trawls Made. 14 
No. of Fixed Trawls Made. 8 
No. of Species. 32 , / I lL.-<) 
~-









blue crab. juvenile ternale 
































spider crab. 6 spine 
northern pipefish 






mud crab spp 
grass shrimp spp 
worm spp 
sand shnm!) 
wedge rangia clam (Atlantic) 
driU-& snail spp 






little (dwart) surf clam 
soft-shell clam 




false angel wing 
































































































































Adjusted Number Average Standard Minimum Maximum 
Percent of offish Length Error Length Length 
Catch YOY (111111) (length) (mm) (mm) 
688 80 0.85 29 143 
62.55 467 176 2.31 21 403 
i,rn 477 60 0.83 37 88 0 160 0.98 128 260 
5.74 54 1.74 16 136 
4.78 64 2.72 13 169 
3.76 90 202 4.08 150 380 
l.98 0 128 3.90 i3 191 
1.85 12 131 4.52 52 175 
l.47 290 5.58 184 430 
1.44 144 2.24 108 171 
1.18 
36 
174 9.43 45 358 
1.15 172 4.12 102 222 
1.15 0 275 9.39 206 499 
0.96 0 284 3.73 248 321 
0.80 0 134 5.60 98 196 
0.61 
24:13 0.54 0 340 156 594 
0.51 16 170 2.37 150 189 
0.41 0 200 13.91 137 351 
0.35 6 s:91 0.29 181 156 212 
0.29 5 55 l. 73 48 62 0.16 69 7.47 45 88 
0.16 
12:12 0.10 138 P' 162 _ _, 
0.10 
0.10 3 119 9.39 106 137 
0.06 2 79 9.00 70 88 
0.06 46 0.00 46 46 
0.03 87 87 87 
0.03 96 96 96 
Table 86. 
:\fonth - May, 1999 
System - Rappahannock River 
No. of Random Trawls Made - 14 
No. of Fixed Trawls Made - 8 
No. of Species - 25 
Adjusted Percent of Catch Excludes !Jay Anchovy and Hogchoker 
Number Percent 
Species offish Frequency of 
(All) Catch 
bav anchovy 4,262 21 68.24 
blue catfish 877 6 14.04 
ho!!choker 346 15 5.54 
Atfontic croaker 162 16 2.59 jellytish spp 153 13 2.45 
spot 139 15 2.23 
white perch 62 II 0.99 
blue crab, juvenile fomale 44 13 0.70 
blue crab. male 40 15 0.64 
white catfish 32 6 0.51 
American eel 26 6 0.42 
weakfish 20 8 0.32 
spotted hake 19 10 0.30 
Atlantic menhaden 17 5 0.27 
northern searobin 13 4 0.21 
channel catfish 12 3 0.19 
summer !lounder 6 4 0.10 
Atlantic herring 4 2 0.06 
striped bass 4 2 0.06 
blue crab, adult female 2 2 0.03 
naked gobv 2 I 0.03 
black seabass l l 0.02 
alewife I l 0.02 
,\mcrican shad l I 0.02 
northern pipetish I I 0.02 
sand shrimp 4 
mud crab spp 2 
gras~ shri1J1p spp 2 
mys1d shrimp 2 
wonn spp 2 
oyster, common 2 
soil-shell clam I 
bent mussel I 
little (dwart) surf clam I 
Northern dwarf tel I in I 
--.............. -............................................................ 
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' • • ,') ;.:.~:~ ;,~: 1999 
;i s,, ... , Yo,k RIYe< 
l.l.U) No. of Random Trawls Made- 14 
~-' No. of Fixed Trawls Made - 9 
' ' , No. of Species - 30 









blue crab, male 
.
·Ji blue crab.juvenile ti:male 






. ' ·.· _>.,/) oyster toadlish 






•.. -.. -··, ') Atlantic herring 




blue crab, adult female 
;1 Atlantic menhaden 




channel catfish ;j black seabass 
longnose gar 
feaiher blenny 
spider crab, common 
chann<!I (smooth) whelk 
mud crab spp 
grass sh~imp spp 
sand shrmlJJ 
wedge rangia clam (Atlantic) 
little (dwart) surf clam 
: . • .. ,1 big-~lawe? snapping shrimp 

























































































































Adjusted Number Average Standard Minimum Maximum 
Percent of ofFish Length Error Length Length 
Catch YOY (111111) (length) (111111) (111111) 
78.34 1,954 195 2.20 IS 378 
952 80 1.02 ~~ 163 
10:03 
_ _, 
0 168 0.65 131 205 
2:45 
277 54 0.86 32 82 
68 2.11 21 131 
1.66 58 2.20 19 129 
1.52 9 237 9.77 82 460 
1.25 0 180 4.1.t 96 250 
l.18 
23 10:ss 0.69 230 140 395 
0.65 206 8.97 100 302 
0.49 25 170 .t.39 122 208 
0.44 20 76 .t.63 50 141 
0.22 9 365 36.09 250 705 0.18 75 l.69 69 84 
0.14 
ci 
50 2.78 -t2 64 
0.12 308 25.76 2-tO 401 
0.10 102 7.-t3 90 131 
0.08 50 4.17 38 57 
0.08 
ci 
139 6.71 127 158 
0.08 157 -t.68 148 168 
0.06 I 189 12.98 164 208 
0.06 3 63 12.2.t -l4 86 
0.04 0 98 2.00 96 100 
0.04 0 318 31.50 286 349 
0.02 I 48 .is .is 
0.02 910 910 910 





:\lonth - May, 1999 
System - Pocomoke Sound 
No. of Random Trawls Made - 11 
No. ofFixed Trawls Made - 3 
No. of Species - 21 
Adjusted Percent of Catch Excludes Bay Anchovy and Hogchoker 
Number Percent 
Species offish Frequency of 
(All) Catch 
bav anchovy 691 8 50.11 
Atlantic croaker 223 10 16.17 
blu.: crab, luvenile female 98 13 7.11 
spotted ha ·e 71 8 5.15 
houchoker 58 7 4.21 
north.:rn searobin 43 10 3.12 
weakfish 37 6 2.68 
s~ot 35 II 2.54 b ue crab, male 34 10 2.47 
Atlantic herring 27 4 1.96 
blackcheek tonguefish 17 8 1.23 jellyfish spp II 9 0.80 
summer flounder 8 4 0.58 
northern pipefish 8 4 0.58 
silver perch 4 2 0.29 
American eel 4 I 0.29 
blue crab, adult female 3 2 0.22 
smallmouth flounder 2 2 0.15 
Atlantic menhaden 2 I 0.15 
Ii ned seahorse 2 I 0.15 
winter tloundcr 1 1 0.07 
sand shrimp II 
mud era~ spp 7 
gras~ shm11p spp 7 
mys1d shrimp 7 
worm spp 5 
Amphlod spp 4 
I ittle ( wart) surf clam 4 
transverse ark ( clam) 3 
drill & snail spp 2 
sk.:leton shrimp spp I 
right-hand hermit crab spp I 
sort-shell clam I 
glassy lyonsia I 
ovster, common I 
quahog clam I 
..................................... -......................................... .. ........................... 



















































































































































I I,,,!."· I I 
!1:::11 I p Table 89. !'~;·!-
r+ 
:\lomh - May. 1999 f:' : 1 System - All - Poolt:d ,/ No. of Random Trawls Made - 92 ;/ No. of Fixed Trawls Made - 28 . No. of Species - 5 I ~,,, Adjusted Percent of Catch Excludes Bay Anchovy and Hogchoker 
~1 Number Percent Catch Adjusted Number Average Standard :\linimum Maximum 
Species offish Frequency of Per Percent of offish Length Error Length Length 
i ' l (All) Catch Trawl Catch YOY (mm) (kngth) (mm) (mm) ::::1\) bay anchovy 8,469 98 29.20 70.58 8,364 58 0.31 30 90 ., hog choker 8,414 67 29.01 70.12 1,687 84 0.64 23 172 . 
Atfantic croaker 6.680 80 23.03 55.67 55:1 I 2.425 196 1.40 18 404 
I blue catfish 995 16 3.43 8.29 8.21 508 217 2.65 150 380 i:;:F) spot 944 71 3.25 7.87 7.79 0 167 0.49 128 260 Atlantic herring 532 34 1.83 4.43 4.39 61 0.51 41 94 / blue crab.juvenile fomale 416 69 1.43 3.47 3.43 54 1.06 13 136 
blue crab, male 356 70 1.23 2.97 2.94 
45 
65 1.51 13 169 
d:::1} blackcheek tonguetish 287 38 0.99 2.39 2.37 122 3.24 50 175 jellyfish spp 250 41 0.86 2.08 2.06 227 spotted hake 230 60 0.79 1.92 1.90 138 2.94 40 317 1 northern searobin 229 53 0.79 1.91 1.89 229 70 0.85 36 102 
white perch 187 26 0.64 1.56 1.54 0 162 2.73 73 250 
~ weakt1sh 177 43 0.61 1.48 1.46 98 228 3.61 140 395 white catfish 122 21 0.42 1.02 1.0 I 9 234 6.86 82 460 American eel 87 23 0.30 0.73 0.72 6 299 6.23 184 705 summer Hounder 83 3 I 0.29 0.69 0.68 297 7. i4 191 512 ovster toadfish 70 15 0.24 0.58 0.58 189 6.77 45 358 t·· blue crab, adult fomale 61 21 0.21 0.51 0.50 142 1.85 108 171 smallmouth flounder 54 18 0.19 0.45 0.45 54 76 2.34 ,., 115 J-Atlantic menhaden 33 12 0.11 0.28 0.27 13 129 14.60 30 316 ~· channel catfish 31 10 0.11 0.26 0.26 0 311 14.78 156 594 , striped bass 3 I 5 0.11 0.26 0.26 0 159 16.14 96 558 gizzard shad 30 5 0.10 0.25 0.25 0 284 3.73 248 321 
9: 51ack seabass 28 17 0.10 0.23 0.23 28 58 2.72 36 92 . knobbed whelk 26 8 0.09 0.22 0.21 ./) northern pipetish 24 16 0.08 0.20 0.20 135 2:91 106 162 spider crab, common 24 13 0.08 0.20 0.20 3)5 rock crab 21 II 0.07 0.18 0.17 31 17 100 channel (smooth) whelk 21 II 0.07 0.18 0.17 sr,ider crab, 6 spme 16 5 0.06 0.13 0.13 
14:38 c eamose skate II 7 0.04 0.09 0.09 j 362 256 411 silver perch 10 5 0.03 0.08 0.08 179 6.16 149 208 
windowr,ane 9 7 0.03 0.08 0.07 6 149 27.84 49 286 
mantis s 1rimp 9 6 0.03 0.08 0.()7 112 6.S4 90 141 
naked goby 8 6 0.03 0.07 0.07 50 2.21 38 57 
kingfisT1 spp 5 3 0.02 0.04 0.04 0 254 13.18 203 276 
Jin,td seahorse 5 3 0.02 0.04 0.04 80 7. 13 54 94 
!adv crab 4 4 0.01 0.03 0.03 i butierfish 2 2 0.01 0.02 0.02 70 47.50 22 117 
alewife 2 ., 0.01 0.02 0.02 I 175 25.50 149 200 
northern puffer 2 2 0.01 0.02 0.02 2 125 9.00 116 134 
s?uid sl? l l 0.00 0.01 0.01 6 81 81 81 b uebac · herring I I 0.00 0.01 0.01 254 254 254 
American shad I I 0.00 0.01 0.01 0 228 228 228 
winter tlounder I I 0.00 0.01 0.01 33 33 33 
lommose gar I I 0.00 0.01 0.01 910 910 910 
feai:her blenny I I 0.00 0.01 0.01 88 88 88 
conger eel I I 0.00 0.01 0.01 I 14 I 14 I 14 
roughneck shrimp I I 0.00 0.01 0.01 
horseshoe crab I I 0.00 0.01 0.01 230 230 230 
sand shrimp 56 
mud crab sr,p 35 
righ!·han4 ermit crab spp 25 
mvs1d slmmp 24 
r· grass shrimp spp n Ii worm spp 20 Amphlod spp 17 little~ wart) surf clam II drill snail spp 11 ~ skdeton shrimp spp 7 sott-shell clam 7 oyster, common 7 wedge rangia clam (Atlantic) 7 sanadollar 6 moon snail 6 bent mussel 5 
blood ark/clam 4 
sl ipfier shell spp 4 
qua 10g clam 3 
transverse ark ( clam) 3 
sea cucumber spp 2 
big-clawed snapping shrimp I 
forbes common sea star I 
blue mussel I 
r 
glassy lyonsia I 
commensal crab spp l 
~) 
leech spp I 
false angel wing I 
Northern dwarf tellin I 
---------------------------··-------
......................... 





Month - June, 1999 
System - Chesapeake Bay 
No. of Random Trawls Made - 39 
No. of fixed Trawls Made - 0 
No. of Species - 46 
Adjusted Percent of Catch Excludes Bay Anchovy and Hogchoker 
Number Percent Catch 
Species of fish frequency of Per 
(All) Catch Trawl 
bav anchovy 9,969 32 78.90 255.62 
Atlantic croaker I, 171 19 9.27 30.03 jellyfish spp 600 31 4.74 15.37 
weakfish 152 16 1.20 3.90 
houchoker 121 14 0.96 3.10 
spmted hake 83 12 0.66 2.13 
northern searubin 80 24 0.63 2.05 
srot 75 14 0.59 1.92 b ack seabass 58 12 0.46 1.49 
smallmouth tlounder 43 12 0.34 1.10 
blackcheek tonguetish 37 10 0.29 0.95 
striped anchoi 33 8 0.26 0.85 
summer tloun er 23 18 0.18 0.59 
scup 23 6 0.18 0.59 
sqµ1d spp 22 6 0.17 0.56 
spider crab, common 21 II 0.17 0.54 
buttertish 20 8 0.16 0.51 
kin~tish spp 16 5 0.13 0.41 
roe· crab II 6 0.09 0.28 
northern ptefish 10 9 0.08 0.26 
clcarnose s ·ate 9 6 0.07 0.23 
mantis shrimp 7 4 0.06 0.18 
knobbcd whelk 7 4 0.06 0.18 
Atlantic herring 6 4 0.05 0.15 
blue crab, adult female 6 4 0.05 0.15 
blue crab, juvenile female 5 4 0.04 0.13 
!adv crab 3 2 0.02 0.08 
wi1idowpane 2 2 0.02 0.05 
silver perch 2 2 0.()2 0.05 
blue crab. male 2 2 0.02 0.05 
Atlantic thread herring ') I 0.02 0.05 
northern puffer 2 I 0.02 0.05 
Atlantic cutlasstish 2 I 0.02 0.05 
bluefish I I 0.01 0.03 
harvesttish I I 0.01 0.03 
red hake I I 0.01 0.03 
blueback herring I I 0.01 0.03 
hickory shad I I 0.01 0,03 
lined seahorse I I 0.01 0.03 
southern stingray I I 0.01 0.03 
bluntnose stingray I I 0.01 0.03 
spiny buttertly ray I I 0.01 0.03 
striped burrtish I I 0.01 0.03 
spider crab, 6 spine I I 0.01 0.03 
horseshoe crab I I 0.01 0.03 
channel (smooth) whelk I I 0.01 0.03 
right-hand hermit crab spp 16 
mud crab spp 9 
sand shrimr 9 
blue musse 9 
slip~er shell spp 6 
ske eton shrimp spp 4 
worm spp 3 
2rass slmml. spp 2 
61ood ark/c am 2 
forbes common sea star I 
sand dollar I 
moon snail I 
sea cucumber spp I 
Amfhipod spp I 
dril & snail spp I 
.................................................................................. ........................ 




















































































































Minimum Maximum f@: 
Length Length 
(mm) (111111) f@: 39 87 
146 388 
120 309 

































298 298 1' ' 
551 551 
195 195 










r:::J) Table 91. 
:\ lo nth - June. 1999 
System - James River 
No. of Random Trawls Made - 14 
No. of Fixed Trawls Made - 8 
No. of Species - 34 










hog choker jelryt1sh spp 
spot 
weakfish 
blue crab. juvenile female 
blue crab. male 
blue catfish 
white perch 
blue crab, adult temale 
spider crab, common 
blackcheek tonguefish 



















channel (smooth) whelk 
veined rapa whelk 
mud crab spp 
sand shrimp 
!!rass shrimp spp 
skelc:ton shrimp spp 
right-hand hermit crab spp 
ovster, common 








transverse ark ( clam) 

































































































































Adjusted Number Average Standard Minimum Maximum 
Percent of offish Length Error Length Length 
Catch YOY (mm) (length) (111111) (111111) 
59.76 208 187 1.66 39 380 
1.172 63 0.62 42 90 
10:43 
153 70 l.36 .28 156 
10 ,:s4 8.31 163 36 215 
4.98 0 174 1.88 116 259 
2.25 77 3.87 26 130 
2.16 
48 
86 5.52 19 163 
2.12 195 3.74 157 336 
1.34 0 148 4.99 95 220 
1.00 151 2.31 121 169 
1.00 
0.95 13 113 7.74 70 201 
0.87 
12:21 0.82 6 277 153 328 0.78 178 9.64 131 288 
0.61 0 264 5.75 224 304 
0.43 0 162 25.33 98 380 
0.39 4 170 7.46 141 200 
0.26 6 92 5.56 79 111 
0.26 6 99 3.40 92 114 
0.22 6 185 16.45 134 234 0.13 227 37.35 188 302 
0.13 0 322 9.82 303 335 
0.13 3 207 18.01 171 226 
0.13 0 125 11.14 103 139 
0.13 109 21.50 67 137 
0.09 124 50.50 73 174 
0.09 260 45.00 215 305 
0.09 6 0.04 284 284 284 




:l.lonth - June, 1999 
System - Rappahannock River 
No. of Random Trawls Made - 14 
No. ofFixed Trawls Made - 8 
:-Jo. of Species - 25 
.-\djusted Percent of Catch Excludes Clay Anchovy and Hogchoker 
Number Percent Catch 
Species of Fish Frequency of Per 
(All) Catch Trawl 
bav anchovy 7,164 21 79.94 325.64 jellvtish spp 586 ?? 6.54 26.64 
.-\tlantic croaker 307 20 3A3 13.95 
ho!.!choker 277 17 3.09 12.59 
spiit 143 17 1.60 6.50 
\\ hite perch 141 8 1.57 6.41 
blue cattish 82 3 0.91 3.73 
blue crab, male 76 10 0.85 3.45 
weakfish 47 11 0.52 2.14 
blue crab.juvenile female 44 14 0.49 2.00 
white catt1sh 42 2 0.47 1.91 
northern searobin 14 6 0.16 0.64 
American eel 6 3 0.07 0.27 
spotted hake 6 3 0.07 0.27 
summer tlounder 5 4 0.06 0.23 
buttertish 4 3 0.04 0.18 
striped bass 4 2 0.04 0.18 
blue crab, adult female 4 .., 0.04 0.18 
channel catfish 3 2 0.03 0.14 
alewife 2 I 0.02 0.09 
blueback herring I 0.01 0.05 
naked goby - l 0.01 0.05 
blackcfieek tonguetish I 0.01 0.05 
silvc:r perch - I 0.01 0.05 
.-\tlanuc cutlassfish I 0.01 0.05 
mud crab spp 2 
!.!rass shrimp spr:i l 
right-hand hem1it crab spp I 
bent mussel l 
-----------------------------·---·- ------------All Species Combined 8.962 
100 
Adjusted Number Average 
Percent of offish Length 








9.27 2 166 
5.39 67 235 
5.00 84 
3.09 0 196 
2.89 75 
2.76 0 259 
0.92 14 90 
0.39 
0.39 6 327 193 
0.33 2 265 
0.26 0 76 
0.26 0 169 
0.26 130 
0.20 0 275 
0.13 2 44 
0.o7 0 223 
0.o7 
0.07 i 54 79 






























































































Month - June, 1999 
System - York River 
No. of Random Trawls Made - 13 
No. of Fixed Trawls Made - 9 
No. of Species - 26 
Adjusted Percent of Catch Excludes Bay Anchovy and Hogchoker 
Number Percent 
Species of Fish Frequency of 
(All) Catch 
bav anchovy 2,206 21 36.88 
Atlantic croaker 1,539 21 25.73 
hogchoker 1,114 22 18.62 
telrytish spp 381 18 6.36 
Jue crab, male 211 16 3.53 
blue crab, juvenile female 163 18 2.73 
spot 157 15 2.62 
weakfish 41 12 0.69 
blue crab, adult female 27 7 0.45 
blackcheek tonnuetish 24 11 0.40 
white catfish " 20 5 0.33 
white perch 19 4 0.32 
summer tlounder 14 6 0.23 
mantis shrimp 13 4 0.22 
spider crab. common 9 4 0.15 
oyste~ toadtish 8 5 0.13 
American eel 7 4 0.12 
northern scarobin 7 2 0.12 
striped bass 5 2 0.08 
spotted hake 4 3 0.07 
gizzard shad 4 2 0.07 
silver Rerch 3 I 0.05 
butter 1sh 2 2 0.03 
channel (smooth) whelk 2 2 0.03 
northern gipetish I I 0.02 
naked go y l I 0.02 
mud crab spp 8 
grass shrimp spp 8 
worm spl'; 2 
blood ar · clam 2 
wedge rangia clam (Atlantic) 2 
bent mussel 2 
sand shrimr, I 
sott-shell c am l 
blue mussel I 
dri II & snail spf l 
Northern dwar tellin I 
----.. ·-----------................... _ ...... .. ........................ 
All Species Combined 5,982 
Catch Adjusted Number Average Standard :'vlinimum Maximum 
Per Percent of of Fish Length Error Length Length 
Trawl Catch YOY (111111) (length) (mm) (111111) 
100.27 
5i82 
2.202 58 0.49 40 83 
69.95 756 164 2.55 38 414 
50.64 393 82 l. 71 .,., 173 
17.30 14:30 
2:05 9.59 7.93 91 31 156 
7.41 6.12 
27 
83 1.54 24 126 
7.14 5.90 158 2.72 34 210 
l.86 1.54 0 192 2.81 159 229 
1.23 1.0 l 
23 
139 3.27 108 177 
1.09 0.90 84 3.11 64 138 
0.91 0.75 0 227 18.17 89 426 
0.86 0.71 0 170 8.81 111 247 
0.64 0.53 9 167 23.26 82 299 
0.59 0.49 91 2.36 78 IOI 
0.41 0.34 
20:60 0.36 0.30 152 64 223 
0.32 0.26 336 47.91 I'' 508 7 
.).) 
0.32 0.26 98 3.41 85 112 
0.23 0.19 0 161 15.93 130 218 
0.18 0.15 4 191 8.63 168 207 
0.18 0.15 0 377 11.32 344 394 
0.14 0.11 I 185 19.22 157 222 
0.09 0.08 I 65 9.00 56 74 
0.09 0.08 
0.05 0.04 215 215 215 





Month - June. 1999 (~ System - Piankatank River 
No. of Random Trawls Made - 4 
No. of Fixed Trawls Made - 3 
No. of Species - 16 (~ Adjusted Percent of Catch Excludes Bay Anchovy and Hogchoker 
Number Percent Catch Adjusted Number Avcrnge Standard Minimum Maximum 
Spccies offish Frcqucncy of Per Percent of of Fish Length Error Length Length 
(~ (All) Catch Trawl Catch YOY (mm) (length) (111111) (111111) bav anchovv 5.323 7 89.25 760.43 5.272 54 0.49 44 83 
spot . 289 6 4.85 41.29 47.45 250 101 2.00 37 203 jellyli~h spp 134 6 2.25 19.14 22.00 
ci s:10 Atlanllc croaker 49 6 0.82 7.00 8.05 245 199 372 <Te:: weakfish 40 6 0.67 5.71 6.57 0 189 l.85 160 222 blue crab, juvenile female 35 6 0.59 5.00 5.75 74 3.31 34 108 
hogchoker 32 4 0.54 4.57 5 87 3.65 49 130 
blue crab, male 25 3 0.42 3.57 4:11 
14 
83 4.41 41 135 
Atlantic menhaden 14 2 0.23 2.00 2.30 41 0.91 36 46 
·~ 
blue crab. adult female 13 2 0.22 l.86 2.13 141 ' ')? 125 169 .,, __ 
summer tlounder 4 3 0.07 0.57 0.66 310 72.03 117 439 
American eel 2 2 O.o3 0.29 0.33 270 0.50 269 270 
alewile l I 0.02 0.14 0.16 i 45 45 45 
striped bass I l 0.02 0.14 0.16 0 196 196 196 ~ striped anchovy I l 0.02 0.14 0.16 I 97 97 97 naked goby I I 0.02 0.14 0.16 37 37 37 , mud crab spp 4 
mvsid shrimp l 
Ainphipod spp l ~ .... ·--------------------·-----· .. ----- ........................... All Species Combined 5,964 
(~ 
~ 
Table 95. f~ 
Month - June. 1999 
I~ 
System - Great Wicomico River 
No. of Random Trawls Made - 6 
No. of Fixed Trawls Made - O 
No. of Species - 11 ~ Adjusted Percent of Catch Excludes Bay Anchovy and Hogchoker Number Percent Catch Adjusted Number Average Standard Minimum Maximum Species offish Frequency of Per Percent of offish Length Error Length Length 
(All) Catch Trawl Catch YOY (mm) (length) (mm) (111111) ~ bay anchovy 4,746 6 93.65 791.00 43:30 4,673 54 0.49 40 82 spot 139 5 2.74 23.17 134 98 2.05 66 196 {ellyfish spp 101 6 l.99 16.83 31.46 
lue crab, male 27 5 0.53 4.50 8.41 76 6.44 17 145 ~ blm: crab, juvenile female 26 5 0.51 4.33 8.10 58 4.54 17 122 Atlantic croaker 15 5 0.30 2.50 4.67 I 2'' 15.65 94 376 .,., summer tlounder 4 2 0.08 0.67 1.25 4 125 7.19 Ill 141 J northern scarobin 4 2 0.08 0.67 1.25 4 97 3.18 91 102 blue crab, adult temale 3 I 0.06 0.50 0.93 134 10.02 115 149 ~ winter tloundcr 2 I 0.04 0.33 0.62 67 5.00 62 72 hogchoker I I 0.02 0.17 0 97 97 97 oyster, common 3 mud crab spp 2 
rass shrimp spp 2 
I~ 
ent musse I 
drill & snail spp I 
----------------·---·--·---------.. 
.. ........................... 









~)) Table 96. 
r) Month - June. 1999 System - All - Pooled No. of Random Trawls Made - 90 No. ofFixed Trawls Made - 28 No. of Species - 60 
f: Adjusted Percent of Catch Excludes llay Anchovy and Hog choker )i Number Percent Catch Adjusted Number Average Standard Minimum Maximum ,,J Species ofFish Frequency of Per Percent of ofFish Length Error Length Length (All) Catch Trawl Catch YOY (mm) (length) (111111) (mm) 9:1 bav anchovy 30.596 102 71.70 259.29 44)6 30,131 60 0.20 39 93 Atlantic croaker 4,.l62 92 10.46 37.81 1,056 192 1.27 38 420 I, hog choker 2.106 76 4.94 17.85 670 78 0.91 :!2 173 jelrytish spp 2,042 96 4.79 17.31 20:4s 464 1:41 I spot 995 74 ., ,, 8.43 9.98 136 13 215 
-·-'-' 
~ weakfish 395 60 0.93 3.35 3.96 0 190 1.39 116 309 blue crab, male 391 52 0.92 3.31 3.92 87 1.57 17 163 blue crab. Juvenile female 325 59 0.76 2.75 3.26 78 1.25 17 130 white perc 1 191 19 0.45 1.62 1.92 2 163 2.16 30 247 blue catfish 131 9 0.31 I.I I 1.31 115 220 2.94 157 336 northern searobin Ill 37 0.26 0.94 I.I I 111 92 1.58 41 146 \ sfotted hake 96 21 0.22 0.81 0.96 95 162 4.90 55 284 ~ b ackcheek tonguefish 84 34 0.20 0.71 0.84 40 119 4.02 64 201 
white catfish 80 13 0.19 0.68 0.80 0 233 7.23 89 426 
blue crab. adult female 76 22 0.18 0.64 0.76 142 1.74 108 177 
summer flounder 64 37 0.15 0.54 0.64 18 257 13.27 82 494 
black seabass 64 14 0.15 0.54 0.64 64 74 2.67 49 121 
spider crab, common 53 19 0.12 0.45 0.53 
smallmouth flounder 43 12 0.10 0.36 0.43 43 90 1.67 61 114 
American eel 34 16 0.08 0.29 0.34 
34 
298 15.58 133 610 
striped anchovy 34 9 0.08 0.29 0.34 105 l.14 91 117 
~) 
butterfish 29 15 O.Q7 0.25 0.29 8 92 7.19 33 146 
.c4 scup 23 6 0.05 0.19 0.23 22 65 3.96 44 IOI 
sqmd sp!) 22 6 0.05 0.19 0.22 58 6.90 17 130 
spider crab, 6 spine 21 2 0.05 0.18 0.21 6 13:10 1:' striped bass 20 8 0.05 0.17 0.20 165 98 380 .,) mantis shrimr, 20 8 0.05 0.17 0.20 14 105 9.67 T!. 277 -;,I Atlantic men iaden 17 5 0.04 0.14 0.17 74 18.65 36 302 k,ingfish spp 16 5 0.04 0.14 0.16 3 257 12.18 152 330 silver perch 15 7 0.04 0.13 0.15 7 176 6.46 141 222 northern pipefish 14 12 0.03 0.12 0.14 149 8.81 67 215 
~? oyster toadtish 13 7 0.03 0.11 0.13 165 14.48 64 234 rock crab II 6 O.o3 0.09 0.11 29 2.96 II 43 
~· 
c learnose skate 9 6 0.02 0.08 0.09 386 17.77 277 451 
knobbed whelk 9 5 0.02 0.08 0.09 6 channel catfish 6 5 0.01 0.05 0.06 299 11.92 266 335 
Atlantic herring 6 4 0.01 0.05 0.06 6 79 3.65 
64 87 
/J gizzard shad 5 3 0.01 0.04 0.05 358 20.56 284 394 , 
channel (smooth) whelk 4 4 0.01 0.03 0.04 
t~ 
naked goby 3 3 0.01 O.o3 0.03 j 44 5:04 37 54 akwife 3 2 0.01 0.03 O.o3 44 1.53 41 46 
Atlantic cutlassfish 3 2 0.01 0.03 0.03 454 19.38 422 489 
horseshoe crab 3 2 0.01 0.03 O.o3 217 49.95 132 305 
lady crab 3 2 0.01 0.03 0.03 6 blueback herring 2 2 0.00 0.02 0.02 170 53.50 116 223 
window!)ane ., 2 0.00 0.02 0.02 I 196 56.00 140 252 
lined seahorse 2 2 0.00 0.02 0.02 76 17.50 58 93 
~A Atlantic thread herring 2 I 0.00 0.02 0.02 178 6.00 172 184 winter flounder 2 I 0.00 O.o2 0.02 67 5.00 62 72 
northern reuffer 2 I 0.00 0.02 0.02 0 136 9.50 126 145 
feather b enny 2 I 0.00 0.02 0.02 124 50.50 73 174 
bluefish I I 0.00 0.01 0.01 6 201 201 201 harvestfish I I 0.00 0.01 0.01 135 135 135 
red hake I I 0.00 0.01 0.01 185 185 185 
hickory shad I I 0.00 0.01 0.01 185 185 185 
southern stingray I I 0.00 0.01 O.Ql 492 492 492 
bluntnose stingray I I 0.00 0.01 0.01 298 298 298 
spiny buttertly ray I I 0.00 0.01 0.01 551 551 551 
striped burrfish I I 0.00 0.01 0.01 195 195 195 
vc:ined rapa whelk I I 0.00 0.01 0.01 
mud crab s~p 36 
); right-hand ermit crab spp 20 sind shrimp 18 
grass shrimr spp 16 
6Iue musse 12 
skeleton shrimp spp 7 
worm spp 7 
ovster, common 6 
blood ark/clam 6 
slipper shell spp 6 
dnl & snail spp 6 
~) 
bt:nt mussel 5 
wedge ra11fia clam (Atlantic) 4 
moon snai 2 
Amphipod spp 2 
forbes common sea star I 
~) 
sand dollar I 
mysid shrimp I 
soft-shell clam I 
glassy lyonsia I 
sea cucumber spf. I 
~j 
transverse ark ~c am) I 
Northern dwar tellin I 
........................................................... ____ .,. ______ .,. ___ 
............................... 
All Species Combined 42,671 
~) 103 
Table 97. 
Month - July, 1999 
System - Chesapeake Bay 
No. of Random Trawls Made - 39 
No. of Fixed Trawls Made - 0 
No. of Specit:s - 41 
Adjusted Percent of Catch Excludes Bay Anchovy and Hogchoker 
Number Percent Catch 
Species ofFish Frequency of Per 
(All) Catch Trawl 
bav anchovy 11,527 31 74.84 295.56 
jellyfish spp 1.467 37 9.52 37.62 
Atlantic croaker l,074 21 6.97 27.54 
spot 299 20 l.94 7.67 
hogchoker 247 23 l.60 6.33 
northern searobin 211 33 1.37 5.41 
weakfish 156 19 l.01 4.00 
kingfish s~p 80 5 0.52 2.05 
blackchee · tonguelish 62 20 0.40 l.59 
summer flounder 43 ')') 0.28 1.10 
blue crab, adult female 36 To 0.23 0.92 
black seabass 29 12 0.19 0.74 
smallmouth flounder 27 10 0.18 0.69 
silver seatrout 19 7 0.12 0.49 
mantis shrimp 17 10 0.11 0.44 
clearnose skate 14 5 0.09 0.36 
silver perch II 4 0.07 0.28 
blue crab, male 9 6 0.06 0.23 
blue crab, juvenile female 9 6 0.06 0.23 
squid spp 7 3 0.05 0.18 
buttertish 6 5 0.04 0.15 
northern pipefish 6 4 0.04 0.15 
spider crab, 6 spine 5 2 0.03 0.13 
northern puffer 4 3 0.03 0.10 
spotted hake 4 3 0.03 0.10 
knobbed whelk 4 3 0.03 0.10 
scug, 3 3 0.02 0.08 
spi er crab, common 3 3 0.02 0.08 
p1~fish 3 2 0.02 0.08 
smpcd anchovy 3 2 0,02 0.08 
ladh crab 3 2 0.02 0.08 
ins 1ore I izardtish 3 l 0.02 0.08 
Atlantic thread herring 2 2 0.01 0.05 
windowpane 2 2 0.01 0.05 
bluefish l I 0.01 0.03 
Atlantic spadetish I I 0.01 0.03 
ovster toadfish I I 0.01 0.03 
spiny butterfly ray I I 0.01 0.03 
cownose ray I I 0.01 0.03 
Atlantic cutlasstish I I 0.01 0.03 
brown shrimp I I 0.01 0.03 
right-hand hermit crab spp 13 
brue mussel 12 
mud crab spp 3 
sand dollar 3 
slip9er s~ell spp 3 
san shnmJJ 2 
blood ark/clam 2 
drill & Sl)ail spp 2 
grass shrimp spp I 
s_keleton shrimp spp I 
torbes common sea star l 
moon snail I 
sea cucumber sf.p I 
wedge rangia c am (Atlantic) l 
-----·------·------·--------------
............................ 










































































































·1:: . ' ;, Minimum Maximum 
Length Length 







34 306 I 95 181 












76 139 ! 
132 132 
(~ 159 159 312 312 
830 830 
339 339 I 
595 595 
I~ 137 137 
~ 1, !; ,, 
~ 
~ I I 
~ 
·~ 
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· ~able 98. 
Month - July, 1999 
' ~ System - James River 
I 
i I No. of Random Trawls Made - 14 
No. ofFixed Trawls Made - 8 
· I No. of Species - 35 
~)) Adjusted Percent of Catch Excludes Bay Anchovy and Hogchoker 
Number Percent 
~- Species 

























spot jellvtish spp 
blue catfish 
blue crab, adult female 
blue crab, male 
white perch 















naked 0 oby 









mud crab spp 
grass shrimp spp 
6ent musse 
wedge rangia clam (Atlantic) 
dnll & snail spp 











sea cucumber spp 
All Species Combined 
ofFish Frequency of 
(All) Catch 
1,018 16 23.70 
848 21 19.74 
693 19 16.13 
552 22 12.85 
283 19 6.59 
281 14 6.54 
177 7 4.12 
81 II 1.89 
76 17 1.77 
69 6 1.61 
57 18 1.33 
27 9 0.63 
23 7 0.54 
20 4 0.47 
14 4 0.33 
12 3 0.28 
12 2 0.28 
II 6 0.26 
6 2 0.14 
5 4 0.12 
5 2 0.12 
4 I 0.09 
3 3 0.o7 
3 3 0.07 
3 2 0.07 
2 2 0.05 
2 I 0.05 
2 I 0.05 
I I 0.02 
I I 0.02 
l I 0.02 
I I 0.02 
I l 0.02 
I I 0.02 


























































Adjusted Number Average Standard Minimum Maximum 
Percent of of Fish Length Error Length Length 











25 63 0.54 26 84 
591 77 1.36 38 165 
636 66 2.29 21 326 
358 171 1.81 106 387 
229 124 2.05 64 212 
168 202 1:95 148 290 
124 1.72 89 166 
6 97 3.53 33 152 184 2.99 110 250 
24 
74 2.65 26 110 
112 3.05 77 146 
0.95 
0.82 
194 12.67 ,, 268 
I I 
_., 
239 19.43 167 461 
0.58 l 165 9.89 42 194 
0.49 12 137 6.39 108 174 
0.49 0 207 15.7::! 139 295 
0.45 




j 228 16.40 188 272 29 
38:10 
29 29 
0 309 212 396 
0.12 0 240 43.09 159 306 
0.12 
0.12 6 545 146.15 266 760 311 87.51 138 419 
0.08 
0.08 
41 9.00 32 50 
176 14.00 162 190 
0.08 112 3.00 109 115 
0.04 31 31 31 
0.04 
0.04 
332 ", 332 6 
.,.,_ 
101 IOI IOI 
0.04 139 139 139 
0.04 410 410 410 
0.04 295 295 295 
0.04 98 98 98 
Table 99. 
Month - July, 1999 
System - Rappahannock River 
No. of Random Trawls Made - 14 
No. ofFixed Trawls Mad.: - 8 
No. of Species - 26 
Adjusted Percent of Catch Excludes Day Anchovy and Hogchokcr 
Number Perco:nt 
Spo:cio:s offish Frequency of 
(All) Catch 
bav anchovy 3.232 17 58.-18 
Atlantic croaker 601 16 10.87 
weaktish 496 19 8.97 
hog choker 403 20 7.29 
s~ot 314 19 5.68 b uo: catfish 124 I 2.24 jd lytish spp 120 20 2.16 
whno: perch 56 6 1.0 I 
blue crab, male 51 16 0.92 
blue crab.juvenile female 45 17 0.81 
white cattish 29 3 0.52 
summer flounder 16 8 0.29 
blue crab, adult ti:male 9 6 0.16 
inshore lizardtish 7 I 0.13 
American eel 5 3 0.09 
blackcheek tommefish 4 4 0.07 
northern searobin 3 3 0.05 
channel catfish 3 I 0.05 
ti:ather blenny 2 2 0.04 
black seabass 1 1 0.02 
hicko1 shad I I 0.02 
stripe bass 1 l 0.02 
northern gipefish l l 0.02 
naked 0 0 v l l 0.02 
ovster toa<ltish I l 0.02 
sflver perch 1 1 0.02 
mud crab srp 3 
bt:nt musse 3 
grass shrimp spp 2 
sand shrimp l 
macoma clam spp 1 
wedge ra~ia clam (Atlantic) 1 
Amph;Ro spp I 
little ( wart) surf clam 1 
Northern dwarftellin l 
............................................................................... .. ......................... 
All Species Combined 5,527 
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~lonth - July, 1999 
System - York River 
No. of Random Trawls Made - 13 
No. of Fixed Trawls Made - 9 
;-.Jo. of Species - 30 
Adjusted Percent of Catch Excludes Bay Anchovy and Hogchoker 
Number Percent 
Species of Fish Frequency of 
(All) Catch 
bav anchovv 2.946 21 43.43 
Atlantic cro"aker 1,785 20 26.31 
hogcl1oker 561 19 8.27 jelfyti?h spp 528 19 7.78 
weaktish 388 17 5.72 
S~ot 207 14 3.05 b ue crab, male 141 21 2.08 
blue crab.juvenile female 78 16 I.IS 
blue crab. adult ti:male 33 II 0.49 
summer flounder 31 7 0.46 
white J'erch 14 3 0.21 
stripe bass 11 2 0.16 
blackcheek tonguefish 10 6 0.15 
ovster toadtish 9 4 0.13 
gizzard shad 6 2 0.09 
\\hi te catfish 5 4 O.o7 
silver perch 5 4 O.Q7 
lommose gar 5 2 0.07 
spider crao, 6 spine 4 I 0.06 
mantis shrimp 3 I 0.04 
northern pipefish 2 2 0.03 
Atlantic cutlassfish 2 2 O.Q3 
channel (smooth) whelk 2 2 0.03 
black seabass 2 l O.Q3 
bunertish l l 0.01 
harvesttish l l 0.01 
American eel l l 0.01 
northern searobin l I 0.01 
green gobv I I 0.01 
naked-gol:iy I I 0.01 
grass slirimp spp 9 
mud crab spp 6 
<JUahog clam .., 
blood ark/clam 2 
big-cla\".ed snapping shrimp I 
sand shrimp I 
skeleton shrimp spp I 
soft-shell clam I 
wedge rangia clam (Atlantic) I 
transverse ark ( clam) I 
---·---·---·--·----------·----
......................... 
All Species Combined 6,784 
Catch Adjusted Number Average Standard Minimum Maximum 
Per Percent of of Fish Length Error Length Length 
Trawl Catch YOY (mm) (length) (111111) (mm) 
133.91 
54:47 
49 60 0.41 37 86 
81.14 1,486 156 2.41 60 391 
25.50 
16:11 
247 81 1.35 27 170 
24.00 
36i 17.64 11.84 70 2.83 :!5 312 
9.41 6.32 178 112 2.63 29 217 
6.41 4.30 90 2.07 38 152 
3.55 2.38 78 2.24 27 111 
l.50 l.01 1~~ 2.92 99 168 
21 
..,..,
1.41 0.95 198 13.01 113 375 
0.64 0.43 0 193 10.64 108 272 
0.50 0.34 0 189 7.44 150 236 
0.45 0.31 10 92 4.09 60 106 
0.41 0.27 6 146 10.48 115 224 0.27 0.18 359 11.51 322 393 
0.23 0.15 0 234 35.52 116 303 
0.23 0.15 0 182 9.71 152 205 
0.23 0.15 628 65.29 474 790 
0.18 0.12 
12:13 0.14 0.09 107 86 128 
0.09 0.06 147 2.50 144 149 
0.09 0.06 283 62.00 221 345 
0.09 0.06 
22:00 0.09 0.06 2 114 92 136 
0.05 O.Q3 0 100 100 100 
0.05 0.03 0 128 128 128 
0.05 0.03 281 281 281 
0.05 0.03 116 116 116 
0.05 0.03 50 50 50 
0.05 O.o3 48 48 48 
107 
Table 101. 
Month - July, 1999 
System - Pocomoke Sound 
:-Jo. of Random Trawls Made - I I 
No. of Fixed Trawls Made - 3 
No. of Species - 21 
Adjusted Percent of Catch Excludes 13ay Anchovy and Hogchoker 
Number Percent Catch 
Species offish Frequency of Per 
(All) Catch Trawl 
bay anchovy 797 10 23.97 56.93 
hog choker 615 13 18.50 43.93 
Atfontic croaker 471 13 14.17 33.64 
jellyfish spp 422 14 12.69 30.14 
weakfish 350 14 10.53 25.00 
sfot 310 12 9.32 22.14 
b ue crab, juvenile female 104 13 3.13 7.43 
blue crab, male 84 14 2.53 6.00 
silver perch 45 8 1.35 3.21 
blackcheek tonguetish 44 13 1.32 3.14 
northern searobm 27 9 0.81 1.93 
blue crab, adult temalc 27 9 0.81 1.93 
mantis shrimp 11 3 0.33 0.79 
summer flounder 5 3 0.15 0.36 
northern gipefish 3 2 0.09 0.21 
black sea ass 2 2 0.06 0.14 
Atlantic thread herring 2 2 0.06 0.14 
northern putler 2 2 0.06 0.14 
inshore hzardfish 2 2 0.06 0.14 
Atlantic sgadefish l I 0.03 O.Q7 
spider era . 6 spine I l 0.03 0.07 
mud crab spp 3 
sand shrimp I 
grass shrimp spiJ l 
right-hand hermit crab spp I 
oyster, common l 
................................................................................ .. ...................... 
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~'.~ Table 102. j 
~) 
:'>lonth -July, 1999 
System - All - Pooled 
No. of Random Trawls Made -91 
-:,,/o. offixed Trawls Made - 28 
. I No. of Species - 58 
:}::f) Adjusted Percent of Catch Excludes Bay Anchovy and Hogchoker Number Percent Catch Adjusted Number Average Standard Minimum Maximum 
. Species offish Frequency of Per Percent of offish Length Error Length Length 
41' (All) Catch Trawl Catch YOY (111111) (length) (111111) (mm) bav anchovy 19,520 95 55.25 164.0J 34:12 1,008 60 0.21 26 89 ) Atlantic croaker 4,483 92 12.69 37.67 2,429 190 I. IS 24 414 tellytish spp 2.818 104 7.97 23.68 21.44 
I ogchoker 2.674 96 7.57 22.47 15:85 
1,094 87 0.72 27 186 
weakfish 2,083 88 5.90 17.50 1,772 88 1.65 21 366 y .. sfot 1,413 84 4.00 11.87 10.75 1,130 128 1.05 29 237 ,1 b ue crab. male 361 74 1.02 3.03 2.75 91 IA! 29 152 y blue catfish 301 8 0.85 2.53 2.29 282 209 1.99 148 339 
9:} blue crab. juvenile female 293 70 0.83 2.46 2.23 76 1.16 26 119 northern searobin 248 48 0.70 2.08 l.89 244 117 1.02 58 177 blue crab, adult female 186 47 0.53 1.56 1.42 100 128 1.22 85 178 blackcheek tonguefish 147 52 0.42 1.24 1.12 120 1.92 60 181 white perch 139 15 0.39 1.17 1.06 0 177 2.39 108 272 summer flounder I 15 44 0.33 0.97 0.88 69 231 9.73 64 642 kingfish spp 80 5 0.23 0.67 0.61 67 95 15.79 34 306 
~) silver perch 76 21 0.22 0.64 0.58 17 154 
5.76 42 209 
black seabass 46 19 0.13 0.39 0.35 46 123 3.13 88 174 
:} white catfish 46 9 0.13 0.39 0.35 0 263 8A4 116 379 
ovster toadfish 34 13 0.10 0.29 0.26 184 10.42 23 312 
niantis shrim~ 32 15 0.09 0.27 0.24 100 2.66 78 129 
t smallmouth I ounder 27 IO 0.08 0.23 0.21 0 104 2.04 77 122 J SP.ider crab, 6 spine 21 10 0.06 0.18 0.16 2:60 silver seatrout 19 7 0.05 0.16 0.14 157 141 179 ckamose skate 15 6 0.04 0.13 0.11 ri 381 :!0.47 217 474 striped bass 15 5 0.04 0.13 0.1 I 212 20.64 138 419 northern pipefish 13 JO 0.04 0.1 I 0.10 151 8.83 108 210 inshore lizardfish 12 4 0.03 0.10 0.09 12 77 3.59 60 102 
Ami:rican eel II 8 0.03 0.09 0.08 250 17.69 172 336 
!!izzard shad 9 5 0.03 0.08 O.D7 0 320 24.61 159 393 
6uttcrtish 8 7 0.02 O.D7 0.06 2 IOI 15.53 31 157 
squid spp 7 3 0.02 0.06 0.05 56 8.26 
,., 
97 J-
chanm:I catfish 7 2 0.02 0.06 0.05 0 294 22.70 212 396 
Atlantic cutlassfish 6 6 0.02 0.05 0.05 466 89.11 221 760 
Atlantic thread herring 6 5 0.02 0.05 0.05 j 165 8.53 129 190 northern JJUffer 6 5 0.02 0.05 0.05 95 22.27 39 176 
j) harvestfish 6 3 0.02 0.05 0.05 3 79 49.50 29 128 longnose gar 5 2 0.01 0.04 0.04 628 65.29 474 790 
naked gobi 4 4 0.01 0.03 0.03 43 4.04 32 50 
spotteoha ·e 4 3 0.01 0.03 0.03 4 154 11.00 J')' 175 -J 
striped anchovy 4 3 0.01 0.03 0.03 0 104 1.11 IOI 106 
knobbed whelk 4 3 0.01 0.03 0.03 j scug, 3 3 0.01 0.03 0.02 86 5.36 76 94 
spi er crab, common 3 3 0.01 0.03 0.02 
9:11 fgfish 3 2 0.01 0.03 0.02 151 139 169 
ady crab 3 2 0.01 0.03 0.02 i 31:50 windowpane 2 2 0.01 0.02 0.02 108 76 139 I . l Atlantic spadefish 2 2 0.01 0.02 0.02 170 10.50 159 180 
feather blenny 2 2 0.01 0.02 0.02 66 4.50 61 70 
channel (smooth) whelk 2 2 0.01 0.02 0.02 
3:00 threadfin shad ., I 0.01 0.02 0.02 I 12 109 I 15 
bluefish T I 0.00 0.01 0.01 132 132 132 
hickory shad I I 0.00 0.01 0.01 53 53 53 
tautog I I 0.00 0.01 0.01 332 332 332 
green-!!obv I I 0.00 0.01 0.01 50 50 50 
spiny 6uttertly ray I I 0.00 0.01 0.01 830 830 830 
cownose ray I I 0.00 0.01 0.01 339 339 339 
horseshoe crab I I 0.00 0.01 0.01 295 295 295 
brown shrimp I I 0.00 0.01 O.ot 137 137 137 
mud crab spp 26 
grass shrimp spp 21 
right-hand hermit crab spp 18 
brue mussel 15 
bc:nt mussel 10 
wedge rangia clam (Atlantic) 9 
drill"& snail spp 7 
~J 
blood ark/clam 6 
sand shrimp 5 
Auahog clam 5 
mph1pod spp 5 
river shrimp 3 
sand dollar 3 
moon snail 3 ~ oyster, common 3 109 
I'" 
Table 102. 
Month· July, 1999 
System • All • Pooled 
( continued) 
No. of Random Trawls Made· 91 
No. of Fixed Trawls Made· 28 
No. of Species. 58 
Adjusted Percent of Catch Excludes Bay Anchovy and Hogchoker 
Number Percent 
Species of Fish Frequency of 
(All) Catch 
slipper shell spp 3 
Northern dwart tell in 3 
skeleton shrimp spp 1 
sea cucumber spp 2 
~ig-clawed snapping shrimp l 
lorbes common sea star l 
mysid shrimp l 
worm spr l 
so lt-shcl cl am l 
macoma clam spp l 
little (dwart) surt clam l 
transverse ark (clam) I 
-.. -....................................................................... 
------------
All Species Combined 35,334 
Catch Adjusted 




















=:f}! . Table 103 . 
\lonth - August, 1999 
,:J'~I) System - Chesapeake !Jay 
~! /_ No. of Random Trawls Made - 39 
No. of Fixed Trawls Made - 0 
No. of Species - 57 
~) Adjusted Percent of Catch Excludes Bay Anchovy and Hogchoker Number Percent Catch Adjusted Number Average Standard Minimum Maximum 
Species offish Frequency of Per Percent of offish Length Error L~ngth Length 
,:S) (All) Catch Trawl Catch YOY (nun) (length) (111111) (mm) bav anchovy 8,125 32 51.78 208.33 
2i17 
5,458 46 0.48 12 75 
weakfish 1,998 29 12.73 51.23 1,701 82 2.05 6 306 
. .\tlantic croaker 1,505 26 9.59 38.59 20.47 1,128 209 1.02 128 331 
kingtish spp 767 30 4.89 19.67 10.43 734 49 1.98 17 263 
-;1) spot 670 28 4.27 17.18 9.11 529 148 1.15 64 239 ;;,J striped anchovy 501 23 3.19 12.85 6.81 497 51 0.97 29 119 scup 296 4 1.89 7.59 4.03 296 105 0.87 62 124 
honchoker 214 22 1.36 5.49 0 111 1.60 66 183 
nonhern searobin 187 20 1.19 4.79 2:54 185 131 2.47 22 183 
,:fi::':1 blackcheek tonguetish 155 26 0.99 3.97 2.11 1 130 1.69 80 181 ,. squid spp 139 24 0.89 3.56 1.89 129 36 2.14 13 150 inshore lizardtish 132 29 0.84 3.38 1.80 121 3.08 48 314 jellytjsh SP.P 132 25 0.84 3.38 1.80 
manus slmmp 123 13 0.78 3.15 1.67 6 71 2.56 26 130 
~) 
black seabass 102 14 0.65 2.62 1.39 131 1.27 92 167 
summer flounder 83 25 0.53 2.13 1.13 48 265 10.71 74 608 
butterfish 80 23 0.51 2.05 1.09 46 93 5.08 21 184 
smallmouth flounder 78 11 0.50 2.00 1.06 55 66 3.86 31 112 
harvesttish 65 18 0.41 1.67 0.88 65 32 1.97 6 81 
~J 
blue crab, adult female 55 18 0.35 1.41 0.75 127 1.96 91 165 
blue crab, juvenile female 45 15 0.29 1.15 0.61 79 3.93 14 117 
spider crao, 6 spine 36 15 0.23 0.92 0.49 
roughneck shrimp 31 IO 0.20 0.79 0.42 
4:so blue crab, male 30 9 0.19 0.77 0.41 
22 
98 48 154 
~-i 
northern puftcr 22 14 0.14 0.56 0.30 62 6.24 12 102 
lrredescent swimming crab 15 7 0.10 0.38 0.20 
14:95 Atlantic cutlasstish - 12 5 0.08 0.31 0.16 403 291 467 
.-\tlantic thread herring 11 6 0.07 0.28 0.15 85 17.26 43 176 
silver seatrout IO 4 0.06 0.26 0.14 168 5.96 130 186 
~J 
n~rt.hern pipetish 8 6 0.05 0.21 0.11 159 10.12 130 205 
f.'gtish 6 3 0.04 0.15 0.08 145 24.06 26 177 
aov crab 6 2 0.04 0.15 0.08 
26:ss tauiog 6 I O.o4 0.15 0.08 313 204 382 
Atlantic spadefish 4 3 0.03 0.10 0.05 20 4.68 13 34 
~) 
knobbed whelk 4 3 0,03 0.10 0.05 
5s:05 clearnose skate 4 2 0.03 0.10 0.05 386 224 475 
striped searobin 3 3 0.02 0.08 0.04 j 137 8.72 121 151 silver r,erch 3 3 0.02 0.08 0.04 103 9.54 87 120 
banded drum 3 3 0.02 0.08 0.04 25 3.18 19 30 
~ smooth butterfly ray 3 I 0.02 0.08 0.04 610 79.31 
460 730 
Atlantic herring 2 2 0.01 0.05 0.03 43 5.50 37 48 
southern stingray 2 2 0.01 0.05 0,03 617 72.00 545 689 
bluntnose stingray 2 2 0.01 0.05 0.03 209 11.50 197 220 
northern staroazer 2 2 0.01 0.05 0,03 94 54.50 39 148 
,j) Sr,anish mac~erel 2 I 0.01 0.05 0.03 146 2.50 143 148 windowpane 2 1 0.01 0.05 0.03 2 110 8.00 102 118 bighead searobin l I 0.01 0.03 0.01 50 50 50 
lined seahorse I l 0.01 0.03 0.01 101 101 101 
naked goby l I 0.01 0.03 0.01 31 31 31 
,:)J spiny butterfly ray l l 0.01 0.03 0.01 808 808 808 cownose ray l 1 0.01 0.03 0.01 585 585 585 Atlantic moonlish 1 l 0.01 0.03 0.01 74 74 74 
northern sennet 1 1 0.01 0.03 0.01 I"' 123 123 _., 
fringed flounder l 1 0.01 0.03 0.01 108 108 108 
shaiksucker 1 1 0.01 0.03 0.01 394 394 394 1, brown shrimg 1 1 0.01 0.03 0.01 106 106 106 speckled era l I 0.01 0.03 0.01 
nght-hand hermit crab spp 21 
mud crab sflp 12 
,:J1 
slipper sl1e l spp 10 
grass shnmp spp 6 
sand dollar 5 
worm spp 5 
sand shnmr, 4 
blood ark/clam 3 
,:J; blue mussel 1 rdassv lyonsia 1 
Amphipod spp 1 
dril & snail sp(c l 
transverse ark clam) l 




Month - August, 1999 
System - James River 
No. of Random Trawls Made - 14 
No. of Fixed Trawls Made - 8 
No. of Species - 53 








blu.: catfish jellvtish sp[) 
ovs·rer toadtish 
blue crab. male 






















spider crab, common 




















mud crab spp 
grass shrimp spp 
;:,·edge rangia clam (Atlantic) 
right'.-handl1ermit crab spp 
worm spp 
quahog clam 
drill & snail spp 
bent mussel 
blood ark/clam 





liitle (dwart) surf clam 
Northern dwarftellin 
Number 














































































































































































































































































































































































































































































































































Month - August, l 999 
System - Rappahannock River 
No. of Random Trawls Made - 14 
No. ofFixed Trawls Made - 8 
No. of Species - 32 
Adjusted Percent of Catch Excludes Bay Anchovy and Hogchoker 
Number Percent Catch Adjusted Number Average Standard :\linimum Maximum 
Species of Fish Frequency of Per Percent of ofFish Length Error Length Length 
(All) Catch Trawl Catch YOY (111111) (length) (111111) (111111) 
bav anchovy 3,727 20 36.72 
weakfish 3,034 20 29.89 
hog choker 1,271 .,., 12.52 
spot 641 19 6.31 
white perch 394 6 3.88 
Atlantic croaker 321 20 3.16 
169.41 
5S:ss 
2,652 43 0.58 20 94 
137.91 2,966 73 l.52 16 349 
57.77 
12:44 
0 86 0.77 42 152 
29.14 590 145 l.14 87 242 
17.91 7.65 0 177 l.35 130 210 
14.59 6.23 235 184 2.37 68 326 
blue crab, male 142 22 1.40 
blue crab.juvenile female 130 .,., l.28 
white catt1sh 89 -2 0.88 
6.45 2.76 99 2.S l l I 162 
5.91 2.52 6 83 1.92 13 l 18 4.05 l.73 253 3.73 IS3 356 
harvesttish 73 13 0.72 3.32 1.42 73 33 0.97 17 59 
blue crab, adult ti:male 68 20 0.67 
kingfish spp 47 9 0.46 
insliore lizardfish 46 9 0.45 
3.09 1.32 
47 
140 l.62 100 171 
2.14 0.91 44 l.77 29 77 
2.09 O.S9 46 I 12 4.08 62 163 
mantis shrimp 38 3 0.37 
striped anchovy 32 7 0.32 jellyfish spp 25 8 0.25 
naked goby 19 8 0.19 
summer tlounder 15 7 0.15 
l.73 0.74 55 1.38 37 73 
l.45 0.62 32 62 2.04 40 82 
l.14 0.49 
0.86 0.37 
cj 3 l l.l l 19 42 0.68 0.29 244 18. 13 173 384 
blackcheek tonguetish 12 6 0.12 
gizzard shad 3 2 0.03 
Atlantic spadefish 3 2 0.03 
blue crab, sex unknown 3 2 0.03 
blue catfish 3 I 0.03 
0.55 0.23 0 124 2.18 I 15 139 
0.14 0.06 0 275 53.25 211 381 
0.14 0.06 43 4.04 35 48 
0.14 0.06 15 0.67 14 16 
0.14 0.06 0 235 26.12 184 271 
northern puffer 2 2 0.02 
American eel 2 2 0.02 
0.09 0.04 2 88 26.50 61 I 14 
0.09 0.04 232 23.50 20S 255 
silver perch 2 2 0.02 
spider crab, 6 spine 2 2 0.02 
h1ckorv shad 2 I 0.02 
northei,1 searobin 2 I 0.02 
0.09 0.04 125 74.50 50 199 
0.09 0.04 
0.09 0.04 81 0.50 so 81 
0.09 0.04 2 110 37.00 73 147 
Atlantic menhaden 1 1 0.01 0.05 0.02 0 191 191 191 
spotted seatrout 1 1 0.01 
roughneck shrimp 1 1 O.Ol 
mud crab spp 10 
grass shrimD spp 6 
fittle (dwart surf clam 6 
transverse ark ( clam) 6 
worm spp 3 
bent mussd 3 
0.05 0.02 53 53 53 
0.05 0.02 
drill & snail spp 3 
Northern dwart tell in 2 
ovster, common 1 
\\:edge rangia clam (Atlantic) 1 
----............................... _ .. ____ ................... 






Table 109. ~ . 
:\lonth - August, 1999 
System - All - Pooled ~ No. of Random Trawls Made - 90 No. of Fixed Trawls Made - 28 
:,.Jo. of Species - 79 
<a: Adjusted Percent of Catch Excludes nay Anchovy and 1-logchokcr Number l'erc.:nt Catch Adjusted Number Av~rage Standard Minimum Ma'(i111u111 
Species of Fish Frequency of Per Percent of offish Length Error Length Length 
(All) Catch Trawl Catch YOY (111111) (length) (111111) (111111) {e: bav anchovy 51,562 100 66.48 436.97 
35:47 
41.183 45 0.27 12 94 
m:aktish 7.713 IOI 9.94 65.36 7,242 76 0.89 6 382 
lwgchokcr 4,249 89 5.48 36.01 51 87 0.58 12 183 
spot 3.102 95 4.00 26.29 14:26 2,719 137 0.61 64 247 
Atlantic croaker 2.921 94 3.77 24.75 13.43 2,340 187 0.88 68 383 
·~ 
lellvtish spp 902 74 1.16 7.65 4.15 
ingtish SiJp 874 50 1.13 7.41 4.02 841 49 1.55 17 263 
\\h1te Jerch 789 12 1.02 6.69 3.63 0 156 1.75 85 247 
stripe anchovy 650 47 0.84 5.51 2.99 646 59 0.82 29 119 
blue crab, male 472 82 0.61 4.00 2.17 95 1.51 11 181 ~ blue crab, juwnile female 452 83 0.58 3.83 2.08 385 76 1.26 12 142 harvesttish 399 66 0.51 3.38 l.83 37 1.33 6 173 scup 297 5 0.38 2.52 1.37 296 105 0.93 62 160 
blue catfish 296 6 0.38 2.51 1.36 0 201 2.51 151 295 
blackcheek tonguetish 290 57 0.37 2.46 1.33 I 125 1.05 80 181 ~ inshore lizardtish 256 58 0.33 2.17 1.18 251 122 2.05 48 314 blue crab, adult te111ale 233 67 0.30 1.97 1.07 137 0.92 91 177 silwr perch 220 24 0.28 l.86 1.01 172 113 3.74 40 233 
mantis shrimp 212 30 0.27 1.80 0.97 68 1.82 26 130 
squid spp . 211 30 0.27 1.79 0.97 
19i 
34 1.59 13 150 ~ northern searob m 194 26 0.25 1.64 0.89 13 I 2.42 22 183 white catfish 153 9 0.20 I.JO 0.70 () 234 3.85 95 356 ovster toad fish 151 13 0.19 1.28 0.69 188 5.02 ,., 370 
85 
.,_ 
simuner tlounder 134 54 0.17 1.14 0.62 251 7.85 74 608 
black seabass 119 20 0.15 1.01 0.55 0 133 1.42 92 200 ~ spider crab, 6 spine 93 30 0.12 0.79 0.43 5:06 buth:rtish 81 24 O.IO 0.69 0.37 .p 93 21 184 smallmouth !launder 79 12 0.10 0.67 0.36 56 66 3.i9 31 112 
roughneck shrimp 66 19 0.09 0.56 0.30 6 6:62 channel catfish 64 3 0.08 0.54 0.29 202 149 431 
(~ naked goby 
37 18 0.05 0.31 0.17 30 0.79 18 42 
northern puffer 33 22 0.04 0.28 0.15 
,., 
72 5.81 12 126 .,_ 
blu.: crab, sex unknown 23 5 0.03 0.19 0.11 25 6.46 7 104 
lm:descent swimming crab 19 8 0.02 0.16 0.09 
Atlantic thread herri1tg 18 IO 0.02 0.15 0.08 117 15:01 43 194 
(~ Atlantic cutlasstish 18 10 0.02 0.15 0.08 438 29.71 291 740 American eel 18 8 0.02 0.15 0.08 280 15.09 192 489 Atlantic spadetish 13 10 0.02 0.11 0.06 
13 
38 4.37 13 62 
striped bass 13 I 0.02 0.11 0.06 67 1.35 59 73 
northern pipetish II 8 0.01 0.09 0.05 163 7.98 130 205 
(·~ t!fish 11 6 0.01 0.09 0.05 159 16.30 26 217 
.fanish mackerel 10 4 0.01 0.08 0.05 144 3.30 120 158 
s1 ver seairout 10 4 0.01 0.08 0.05 168 5.96 130 186 
tautog 7 2 0.01 0.06 0.03 335 31.61 204 469 
giuard shad 6 5 0.01 0.05 O.oJ 6 275 34.63 194 383 ~ fody crab 6 2 0.01 0.05 O.oJ 0:61 threadlin shad 6 I 0.01 0.05 O.oJ 106 105 109 striped searobin 5 5 0.01 0.04 0.02 123 9.89 98 151 spider crab. common 5 3 0.01 0.04 0.02 knobbed whelk 4 3 0.01 0.03 0.02 ss:os clcarnose skate 4 2 0.01 0.03 0.02 386 2.24 475 linc:d seahorse 3 3 0.00 0.03 0.01 80 10.60 67 101 bluntnose stingray 3 3 0.00 0.03 0.01 336 127.34 197 590 banded drum 3 3 0.00 0.03 0.01 25 3.18 19 30 
northern stargazer 3 3 0.00 0.03 0.01 70 39.27 
.,, 
148 ~ _., brown shrimp 3 3 0.00 0.03 0.01 114 5.69 106 125 smooth butterfly ray 3 l 0.00 0.03 0.01 610 79.31 460 730 Atlantic herring 2 2 0.00 0.02 0.01 6 43 5.50 37 48 Atlantic menhaden 2 2 0.00 0.02 0.01 207 16.00 191 223 leather blenny 2 2 0.00 0.02 0.01 62 2.00 60 64 
southern stingray 2 2 0.00 0.02 0.01 617 72.00 545 689 ~ northern scnnet 2 2 0.00 0.02 0.01 98 25.00 73 123 hickory shad 2 I 0.00 0.02 0.01 81 0.50 so 81 windowpane 2 l 0.00 0.02 0.01 2 110 8.00 102 118 I 









Momh - August, l 999 
System - All - Pooled 
No. of Random Trawls Made - 90 
No. of Fixed Trawls Made - 28 
No. of Species - 79 
' '/ _) 




















mud crab spp 
right-hm!d hermit crab spp 
grass shmnp spp 
worm spp 
wedge rangia clam (Atlantic) 
sliP.f-er shell spp 
dnl & snail spp 














All Spt:cies Combined 
Number Percent 






























Catch Adjusted Number Average Standard Minimum Maximum 
Per Percent of ofFish L.:ngth Error Lt:ngth L.:ngth 
Trawl Catch YOY (mm) (ll!ngth) (111111) (111111) 
0,01 0.00 74 74 74 
0.01 0.00 108 IOS IOS 
0.01 0.00 181 IS I 181 
0.01 0.00 394 394 394 




Table 110. I:+ Month - September. l 999 
System - Chesapeake Bay 
No. of Random Trawls Made - 39 (~ No. of Fixed Trawls Made - 0 
No. of Species - 55 I Adjusted Percent of Catch Excludes Bay Anchovy and Hog choker 
Number Percent Catch Adjusted Number Average Standard Minimum Maximum ~ Species of Fish Frequency of Per Percent of offish Length Error Length Length (All) Catch Trawl Catch YOY (111111) (length) (mm) (nun) bav anchovy 17,733 26 71.91 454.69 
2it7 
16,847 45 0.38 16 72 ~ striped anchovy 1,820 25 7.38 46.67 1,819 68 1.05 35 127 rou!!hm:ck shrimp 893 20 3.62 22.90 13.33 2:14 weakfish 870 26 3.53 22.31 12.99 749 116 5 344 squid_ spp 582 33 2.36 14.92 8.69 37 1.00 9 109 kmgllsh spp 561 37 2.27 14.38 8.38 483 95 2.44 20 287 spot 445 30 1.80 11.41 6.64 404 160 1.23 92 245 Atlantic croaker 416 26 1.69 10.67 6.21 49 167 3.50 8 335 
ho!!choker 230 21 0.93 5.90 i79 0 l 16 1.65 77 178 ~ silver perch 187 17 0.76 4.79 186 94 1.67 54 168 blackcheek tonguefish 150 19 0.61 3.85 2.24 I 140 1.54 44 183 buttertish 129 16 0.52 3.31 l.93 126 89 1.39 49 158 I inshore I izardfish 105 26 0.43 2.69 1.57 92 158 3.62 76 256 
smallmouth flounder 63 16 0.26 l.62 0.94 63 62 1.57 36 82 ~ northern ~uffor 47 19 0.19 1.21 0.70 45 76 3.67 32 181 summer t ounda 44 22 0.18 1.13 0.66 31 248 11.69 128 492 banded drum 39 17 0.16 1.00 0.58 45 2.82 25 109 harvesttish 39 12 0.16 1.00 0.58 39 84 l.89 52 106 , I mantis shrimp 34 12 0.14 0.87 0.51 70 4.43 28 126 blue crab, adult female 31 8 0.13 0.79 0.46 127 2.84 94 157 (~ blue crab, juvenile female 27 8 0.11 0.69 0.40 42 6.19 14 118 pi!?tish 18 9 O.D7 0.46 0.27 7 124 3.32 102 148 northern searobin 18 9 0.07 0.46 0.27 126 11.72 43 187 
striped searobin 17 It 0.07 0.44 0.25 92 7.74 48 157 Atlantic thread herring 17 5 0,07 0.44 0.25 61 2.24 44 73 blue crab, male 16 5 0.06 0.41 0.24 47 8.81 20 142 jellvtish spp 15 7 0.06 0.37 0.22 
Atlantic sgadetish 14 7 0.06 0.36 0.21 97 4.72 70 118 
spider era , 6 spine 10 3 0.04 0.26 0.15 
lm:descent swimming crab 9 6 0.04 0.23 0.13 
!adv crab 9 4 0.04 0.23 0.13 
shelligs blue crab 9 2 0,04 0.23 0.13 
i69 northern bipetish 8 6 0.03 0.21 0.12 (i 155 127 178 black sea ass 6 6 0.02 0.15 0.09 141 9.09 109 170 Atlantic moonfish 6 4 0.02 0.15 0.09 79 8.81 52 105 
( I brown shrimp 5 5 0.02 0.13 0.07 113 7.71 85 127 windO\';fane 5 4 0.02 0.13 0.07 4 163 .,.., .,., 107 248 _., ___ knobbe whelk 5 3 0.02 0.13 0.07 
cleamose skate 4 2 0.02 0.10 0.06 280 65:65 l" 450 .,., 
channel (smooth) whelk 4 1 0.02 0.10 0.06 
bluefish 3 j 0.01 0.08 0.04 206 -12:02 122 250 lined seahorse 3 3 0.01 0.08 0.04 75 21.84 53 119 
ovster toadtish 2 1 0.01 0.05 0.03 50 0.50 49 50 
sfriped burrtish 2 2 0.01 0.05 0.03 126 33.50 92 159 black drum I 1 0.00 0.03 0.01 146 146 146 bluespottcd cornetfish l 1 0.00 0.03 0.01 457 457 457 
skillettish l 1 0.00 0.03 0.01 30 30 30 bluntnose stingray l I 0.00 0.03 0.01 221 221 221 
spiny buttertly ray I I 0.00 0.03 0.01 571 571 571 
star <lrum 1 1 0.00 0.03 0.01 43 43 43 
striped cusk-eel 1 l 0.00 0.03 0.01 142 142 142 fringed !lounder l l 0.00 0.03 0.01 80 80 80 
silver Jenny l l 0.00 0.03 0.01 67 67 67 pinks 1rimp I I 0.00 0.03 0.01 73 73 73 spider crab, common I I 0.00 0.03 0.01 
mud crab s~p 22 
right-han_d em1it crab spp 17 
grass shnmr spp 6 
arill & snai spp 6 
sand dollar 4 
sand shrimp 3 
worm spp 2 
moon snail 2 
Amphipod spp 2 
transverse ark (clam) 2 
big-clawed snapping shrimp I ~ oyster, common l sea cucumber spp I bent mussel I little (dwarf) surf clam 1 leech spp 1 
t:d ---·--·---·------------------·- ------------All Species Combined 24,661 




±:J!I Table 111. : ~ 
II :-.tonth - September, 1999 
ri' System - James River ·11 ;_I) No. of Random Trawls Made - 14 
I No. of Fixed Trawls Made - 8 
., 
No. of Species - 52 !I 
::J.) Adjusted Percent of Catch Excludes Bay Anchovy and Hogchoker Number Percent Catch Adjusted Number Average Standard Minimum Maximum 
Species ofFish Frequency of Per Percent of ofFish Length Error Length Length tJ~\ (All) Catch Trawl Catch YOY (111111) (kngth) (111111) (111111) j hog choker 5,782 20 47.95 262.:!2 2.471 76 l.56 13 17S 
~- ;, ' bav anchovv 1,641 20 13.61 74.59 1,582 39 0.65 15 68 
I 
roughneck shrimp 914 7 7.58 41.55 19:72 
710 spot 723 20 6.00 32.86 15.60 132 l.14 86 244 
±:$~) Atlantic croaker 604 22 5.01 27.45 13.03 434 74 3.25 6 304 weakfish 600 17 4.98 27.27 12.95 587 89 l.59 24 304 : blue catfish 295 10 2.45 13.41 6.37 8 207 3.01 82 432 
I blue crab. male 270 20 2.24 12.27 5.83 7 71 2.71 
9 184 
I white perch 223 9 l.85 10.14 4.81 128 2.11 70 224 
-1:j'::1 blue crab,Juvenile temale 169 19 1.40 7.68 3.65 5~ 54 2.56 12 132 blackchce · ton°uetish 122 12 1.01 5.55 2.63 89 4.29 18 154 I~' silver perch " 111 11 0.92 5.05 2.40 102 103 2.66 64 210 . 
white shrimp 84 8 0.70 3.82 l.S I 76 
') '' 40 147 +:) ovster toadltsh 59 9 0.49 2.68 1.27 46 201 6:62 52 295 kingfish spp 47 8 0.39 2.14 l.01 73 4.32 31 151 blui: crab, adult temale 46 12 0.38 2.09 0.99 150 l.61 131 171 .J brown shrimp 46 6 0.38 2.09 0.99 63 3.77 35 152 
mantis shrimp 42 6 0.35 l.91 0.91 77 4.01 40 147 
banded drum 38 3 0.32 1.73 0.82 6 75 3.1 S 35 105 
-jd)~. gizzard shad 27 8 0.22 1.23 0.58 276 4.21 243 339 :\ smallmouth tloundcr 23 5 0.19 1.05 0.50 23 58 3.02 34 97 j• naked gobv 19 9 0.16 0.86 0.41 34 1.93 16 50 ; 
American eel 16 6 0.13 0.73 0.35 6 273 13.42 190 409 J:,-i white catfish 13 6 0.11 0.59 0.28 203 8.62 164 254 pink shrimp 13 6 0.11 0.59 0.28 79 4.11 59 104 summer tlounder 13 5 0.11 0.59 0.28 4 308 26.27 183 471 . pigflsh 13 4 0.11 0.59 0.28 153 9.26 125 236 
sf der crab, 6 spine 12 6 0.10 0.55 0.26 6 9:35 t~) b ack si.:abass II 5 0.09 0.50 0.24 161 111 205 s~uid spp 11 2 0.09 0.50 0.24 71 7.02 33 117 je lyfish spp 8 3 0.06 0.34 0.16 j 19:67 scup 7 3 0.06 0.32 0.15 150 81 194 butterfish 6 4 0.05 0.27 0.13 5 100 10.44 74 142 
channel catfish 5 4 0.04 0.23 0.11 0 336 38.04 267 470 
striped anchovy 5 2 0.04 0.23 0.11 5 89 3.06 78 97 
spottin buttertlytish 5 1 0.04 0.23 0.11 46 4.08 36 59 
inshore lizardtish 4 4 0.03 0.18 0.09 3 188 17.75 157 239 
channel (smooth) whelk 4 3 0.03 0.18 0.09 
1:31 harvesttish 4 2 0.03 0.18 0.09 4 84 80 86 
tautog 4 1 0.03 0.18 0.09 486 23.95 427 526 
threailtin shad 3 2 0.02 0.14 0.06 100 10.44 81 117 
/, horseshoe crab 3 2 0.02 0.14 0.06 263 35.89 191 302 
striped searobin 2 2 0.02 0.09 0.04 37 13.00 24 50 
cownose ray 2 I 0.02 0.09 0.04 416 224.00 192 640 
~~ lady crab 2 I 0.02 0.09 0.04 Atlantic spadefish I I 0.01 0.05 0.02 56 56 56 northern searobin I I 0.01 0.05 0.02 39 39 39 brown bullhead 1 1 0.01 0.05 0.02 172 172 172 on:en °obv I I 0.01 0.05 0.02 43 43 43 cleamose skate I I 0.01 0.05 0.02 246 246 246 star drum I 1 0.01 0.05 0.02 56 56 56 lm:descent swimming crab I I 0.01 0.05 0.02 
grass shrimp spp 14 
mud crab spp 12 
sand shrimp 8 
blood ark/clam 5 
ri!!ht-hand hermit crab spp 4 
drill & snail spp 4 
b_ig-claw.ed snapping shrimp 2 
nver shrimp 2 
1) worm spp 2 bent mussel 2 
quahog clam I 
sea cucumber s~p 1 
wedge rai~ta c am (Atlantic) I 
Amphio spp I 
I ittle ( wart) surf clam I 
---·---·-------------··----------- ------------






Month - September. 1999 
System - Rappahannock River 
No. of Random Trawls Made - 14 
No. of Fixed Trawls Made - 8 
No. of Species - 39 
Adjusted Percent of Catch Excludes 13ay Anchovy and Hogchoker 
Number Percent 
Species ofFish Frequency of 
(All) Catch 
bav anchovy 7,255 20 56.63 
weakfish 1,946 19 15.19 
hog choker 1,459 20 11.39 
spot 1,052 22 8.21 
Atlantic croaker 267 20 2.08 
kingfish spp 120 21 0.94 
wh11e perch 116 6 0.91 
blue crab, male 94 17 0.73 
blu.: crab, adult fi:male 73 15 0.57 
striped anchovy 72 10 0.56 
blue crab. juvenile female 59 17 0.46 
roughneck shrimp 46 9 0.36 
harvesttish 34 10 0.27 
silver perch 27 14 0.21 
white catfish 27 2 0.21 
mantis shrim/e 24 4 0.19 
Atlantic s~a efish 21 4 0.16 
bl ackchee · tonguetish 18 10 0.14 
inshore lizardtish 18 8 0.14 jellyfish spp 16 7 0.12 
summer flounder 15 12 0.12 
blue catfish 14 I 0.11 
nonhern puffer 5 2 0.04 
Am.:rican eel 4 4 0.03 
white shrimp 4 3 0.03 
squid spp 4 2 0.03 
striped searobin 3 2 0.02 
Atlantic thread herring J 1 0.02 
Atlantic menhaden - 2 2 0.02 
I ined seahorst: ? 2 0.02 
sf ider crab, 6 spine i 2 0.02 
b ack seabass 2 I 0.02 
hickorv shad I 1 0.01 
channel catfish I 1 0.01 
green why 1 1 0.01 
skilletfish 1 1 0.01 
ovster toadlish 1 1 0.01 
Atlantic moonfish I I 0.01 
banded drum I I 0.01 
mud crab spp 9 
1 ittle ( dwart) surf clam 7 
bent mussel 4 
grass shrimp spp 2 
worm spp 2 
ovster, common 2 
\\'edge rangia clam (Atlantic) 2 
Nonnern cf'warftellin 1 
-------------·-------------------
........................ 
All Species Combined 12,811 
Catch Adjusted 
Per Percent of 
Trawl Catch 




































































































Standard Minimum Maximum 
Error Length Length 
(length) (111111) (111111) 
0.51 13 86 
I. 78 17 358 
0.67 25 141 
0.74 96 237 
4.62 10 287 
2.64 16 155 
2.28 106 227 
4.30 16 169 
1.36 126 175 
1.36 49 102 
4.15 15 124 
6.52 18 181 
5.71 74 184 
9.69 228 429 
3.72 34 94 
3.91 46 106 
2.55 113 152 
11.81 84 277 
1is8 212 444 
13.25 249 401 
15.72 53 139 
18.95 230 321 
10.61 61 109 
4.19 35 54 
10.82 62 98 
2.91 82 92 
6.00 167 179 
9.50 64 83 








Table I 13. 
Month - September. l 999 
System - York River 
No. of Random Trawls Made - 13 
No. of Fixed Trawls Made - 9 
No. of Species - 43 
Adjusted Percent of Catch Excludes Bay Anchovy and Hogchoker 
Number Percent Catch Adjusted Number Average Standard Minimum Maximum 
Species offish Frequency of Per Percent of offish Length Error Length Length 
(All) Catch Trawl Catch YOY (mm) (length) (111111) (111111) 
bay anchovy 4,985 21 44.27 
hog choker 2,953 19 26.23 
weakfish 1,458 21 12.95 
blue crab, male 235 18 2.09 
Atlantic croaker 229 17 2.03 
226.59 4,129 49 0.55 15 80 
134.23 
43:89 
169 87 1.19 13 173 
66.27 1,366 84 1.65 11 313 
10.68 7.07 
13 
67 2.53 7 181 
10.41 6.89 181 3.89 25 348 
Wlyfish spp 209 7 1.86 
silver percli 196 21 l.74 
s~ot 179 17 1.59 
b ue crab,Juvenile female 166 21 1.47 
blackchee · tonguetish 134 16 l.l9 
kingfish spp 125 16 I.[ I 
mantis shrimp 63 12 0.56 
striped anchovy 49 5 0.44 
ovster toadtish 41 II 0.36 
blue crab, adult female 39 II 0.35 
harvestfish 34 8 0.30 
9.50 6.29 
167 2:61 8.91 5.90 104 51 201 
8.14 5.39 170 135 2.39 83 235 
7.55 5.00 51 , ,, 8 120 
14 
- . .J.J 
6.09 4.03 121 2.33 40 158 
5.68 3.76 119 82 3.15 12 211 
2.86 1.90 
49 
81 2.91 38 137 
2.23 1.48 70 1.26 56 87 
1.86 1.23 194 10.56 84 331 
1.77 1.17 
34 
145 1.84 107 165 
1.55 1.02 64 3.45 18 118 
Atlantic spadetish 31 9 0.28 
roughneck shrimp 25 5 0.22 
spiuer crab, 6 spine 20 10 0.18 
white catfish 16 3 0.14 
1.41 0.93 72 4.51 35 115 
1.14 0.75 
0.91 0.60 () 16:87 0.73 0.48 260 140 328 
summer tlounder 14 6 0.12 0.64 0.42 12 226 13.33 184 346 
inshore lizardtish 14 6 0.12 
white shrimp 8 l 0.07 
coarse hand I ady crab 6 I 0.05 
northern buffer 4 2 0.04 
black sea ass 3 2 0.03 
squid spp 2 2 0.02 
bi"fish 2 2 0.02 
rown shrimp 2 2 0.02 
bluefish 2 l 0.02 
sheepshead 2 I 0.02 
naked goby , I 0.02 
Atlantic stmgray 2 I 0.02 
white perch 1 I 0.01 
red drum I I 0.01 
Spanish mackerel I I 0.01 
0 1zzard shad I I 0.01 
American eel I I 0.01 
longnose gar I I 0.01 
northern p1pefish I I 0.01 
bluegill I I 0.01 
bluntnose stingray I I 0.01 
star drum I 1 0.01 
11_1ud era~ spp 12 
river shrimp 4 
0.64 0.42 12 172 6.57 140 229 
0.36 0.24 83 5.75 58 104 
0.27 0.18 83 20.83 29 132 
0.18 0.12 2 92 31.19 36 158 
0.14 0.09 0 150 1.20 148 152 
0.09 0.06 69 23.00 46 92 
0.09 0.06 128 2.50 125 130 
0.09 0.06 121 39.00 82 160 
0.09 0.06 l 15 8.50 106 123 
0.09 0.06 128 8.00 120 136 
0.09 0.06 23 6.00 17 29 
0.09 0.06 () 248 1.50 246 249 0.05 O.QJ 197 197 197 
0.05 0.03 346 346 346 
0.05 0.03 () 176 176 176 0.05 0.03 360 360 360 
0.05 0.03 318 318 318 
0.05 0.03 734 734 734 
0.05 0.03 108 108 108, 
0.05 O.QJ 129 129 129 
0.05 0.03 192 192 192 
0.05 O.QJ 71 71 71 
worm spp 2 
~uahog clam 2 
rill & snail spp 2 
big-claw~d snapping shrimp 1 
grass shrimp spp I 
macoma clam sRp l 
wedge rangia c am (Atlantic) I 
bent mussel I 
leech spp l 
......................................... -.................................. 
------------All Species Combined 11,260 
121 
Table 115. ( continued) 
.\lomh - Sc:ptcmber, 1999 
System - All - Pooled 
No. of Random Trawls Made - 90 
No. of Fixed Trawls Made - 32 
No. of Species - 84 
Adjusted Percent of Catch Excludes 13ay Anchovy and Hogchoker 
Number Percent 
Species of Fish Frequency of 
(All) Catch 
Spanish mackerel I 0.00 
lon2nose 2ar I 0.00 
bro,vn bunhead I 0.00 
bluc2ill l 0.00 
spiny butterfly r;1y I 0.00 
Atlantic cutlasst1sh I 0.00 
striped cusk-eel I 0.00 
fringed flounder I 0.00 
Atliillic bumper l 0.00 
silvcr jenny I 0.00 
spider crab, common l 0.00 
mud crab spp 63 
grass shrimp SpiJ 27 
ri2ht-hand hermit crab spp 21 
drill & snail spp 12 
sand shrimp II 
worm spp 9 
bent mussel 9 
littlc (dwart) surf clam 9 
river shrimp 6 
blood ark/clam 5 
big-clawed snapping shrimp 4 
sand dollar 4 
wedge rangia clam (Atlantic) 4 
ovster. common 3 
iuahog clam 3 
mph1pod spp 3 
moon snail 2 
sea cucumber spp 2 
lt:ech spp 2 
transverse ark (clam) 2 
macoma clam spp l 
Northern dwart tdlin I 
---.. ----------.. ·---------.. -----
........................ 















Adjusted Number Average Standard Minimum 
Percent of of Fish Length Error Lcngth 
Catch YOY (mm) (length) (mm) 
0.00 176 176 
0.00 734 734 
0.00 172 172 
0.00 129 129 
0.00 571 571 
0.00 594 594 
0.00 142 142 
0.00 80 80 
0.00 28 28 





































Table 116. ~ \tonth - October, 1999 System - Chesapeake Bay 
'I 
No. of Random Trawls Made - 45 
i No. of Fixed Trawls Made - 0 9:,1 No. of Species - 63 Adjusted Percent of Catch Excludes Bay Anchovy and Hogchoker 
Number Percent Catch Adjusted Number Average Standard Minimum Maximum 
=r:> 
Species offish Frequency of Per Percent of of Fish Length Error Length Length 
< 
(All) Catch Trawl Catch YOY (111111) (length) (111111) (mm) 
bav anchovy 4,769 33 5 l.27 105.98 4,381 52 0.36 29 7S 
sqi1id spp 1,497 39 16.09 33.27 34.53 
379 
32 0.56 10 125 
Atlantic croaker 537 34 5.77 l l.93 12.39 96 4.20 13 314 
-;:::$: spot 429 24 4.61 9.53 9.90 409 159 l.04 101 279 weaktish 428 20 4.60 9.51 9.87 354 157 2.37 59 369 kingtish spp 248 29 2.67 5.51 5.72 217 107 3.6 l 20 288 ±5, l1m!choker 197 17 2.12 4.38 3:94 0 114 l.42 76 171 striped anchovy 171 20 l.84 3.80 170 94 0.95 46 127 :il smallmouth flounder 151 30 l.62 3.36 3A8 15 l 74 l.l 7 43 106 silver perch 127 5 l.37 2.82 2.93 123 135 l.30 90 193 
inshore lizardtish 96 31 l.03 2.13 2.21 69 185 3.92 108 272 
d:5''1 
blackcheek tonguetish 89 19 0.96 1.98 2.05 3 143 2.09 63 178 
summer flounder 64 25 0.69 1.42 l.48 36 290 8.20 196 437 
•'/ rougl1neck. shrimp 55 19 0.59 1.22 l.27 3:32 ,, mantis slmmg 41 10 0.44 0.91 0.95 90 39 142 j 
striped searo in 32 14 0.34 0.71 0.74 
29 
81 4.47 34 168 
~ butterfish 31 13 0.33 0.69 0.72 108 3.04 85 150 northern searobin 30 10 0.32 0.67 0.69 28 72 7.21 28 207 northern puffer 25 13 0.27 0.56 0.58 21 104 4.70 73 167 blue crab, juvenile female 24 10 0.26 0.53 0.55 45 6.31 12 Ill lrredescent swimming crab 22 8 0.24 0.49 0.51 ~ !adv crab 21 9 0.23 0.47 0.48 shelligs blue crab 21 2 0.23 0.47 0.48 3:67 white shrimp 20 9 0.21 0.44 0.46 117 81 144 blue crab, male 19 11 0.20 0.42 0.44 66 9.98 14 157 ~ Atlantic cutlassfish 19 8 0.20 0.42 0.44 182 28.02 58 585 Jr, Atlantic spadetish 18 8 0.19 0.40 0.42 92 3.36 63 130 northern pipetish 16 9 0.17 0.36 0.37 134 9.62 88 213 banded drum 14 7 0.15 0.31 0.32 70 6.68 29 134 ·) pigfish 11 8 0.12 0.24 0.25 150 5.59 121 196 I sf,ider crab, 6 spine 7 7 0.08 0.16 0.16 
~'l 
c earnose skate 7 5 0.08 0.16 0.16 428 12.99 378 468 
harvestfish 6 2 0.06 0.13 0.14 6 100 4.51 89 118 
blue crab, adult female 5 4 0.05 0.11 0.12 144 10.29 107 171 
-1 Atlantic moontish 5 3 0.05 0.11 0.12 60 7.67 37 77 , lesser blue crab 5 3 0.05 0.11 0.12 
alewite 4 l 0.04 0.09 0.09 4 77 5:34 66 91 
~) 
black seabass 3 3 0.03 0.07 0.07 0 159 17.68 136 194 
bluefish 3 3 0.03 0.07 0,07 255 10.02 236 270 
blotched swimming crab 3 2 0.03 0.07 0.07 
0:50 black drum 2 2 0.02 0.04 0.05 193 192 193 
lined seahorse 2 2 0.02 0.04 0.05 52 8.50 43 60 Jf' fringed flounder 2 2 0.02 0.04 0.05 107 8.50 98 115 striped burrfish 2 2 0.02 0.04 0.05 132 8.00 124 140 _.,!! brown shrimp 2 2 0.02 0.04 0.05 122 6.00 116 128 . windowpane 2 I 0.02 0.04 0.05 2 168 0.00 168 168 northern stargazer 2 I 0.02 0.04 0.05 41 8.50 '") 49 ~~! .J-sargassum swimming crab 2 I 0.02 0.04 0.05 jellvfish spp 2 2 0.02 0.03 0.03 -1 silver hake I I 0.01 0.02 0.02 32 32 32 I spotted hake I I 0.01 0.02 0.02 37 37 37 
naked oobd! I I 0.01 0.02 0.02 35 35 35 
ovster f oa fish I I 0.01 0.02 0.02 64 64 64 
blue runner I I 0.01 0.02 0.02 139 139 139 
lookdown I I 0.01 0.02 0.02 27 27 27 
star drum l I 0.01 0.02 0.02 49 49 49 
pintish I I 0.01 0.02 0.02 122 122 122 
pink shrimp I I 0.01 0.02 0.02 102 102 102 
sr,ider crab, common I I 0.01 0.02 0.02 
c iannel (smooth) whelk I I 0.01 0.02 0.02 
knobbed whelk I I 0.01 0.02 0.02 
Portunid spp I I 0.01 0,02 0.02 
speckled crab I I 0,01 0.02 0.02 
. 'J nght-hand hermit crab spp 27 mud crab spp 18 
I sand shrimp 17 grass shrimp spp 7 
Amfhipod spp 6 
. ·~ dril & snail spp 6 
worm spp 3 
blood ark/clam 2 
sand dollar I 
mysid shrimp I 
)I blue mussel I quahog clam I 
sea cucumber spp I 
.............................. -.......... _____ ·------------- .............................. 
All Species Combined 9,302 
125 
Table 117. 
:\ tonth - Octobcr, 1999 
System - James River 
No. of Random Trawls Made - 14 
No. of Fixed Trawls Made - 8 
No. of Species - 48 
Adjusted Percent of Catch Excludes Oay Anchovy and Hogchoker 
Number Percent Catch Adjusted 
Species offish Frequency of Per Percent of 
(All) Catch Trawl Catch 
hogchoker 2,814 14 26.71 127.91 
49:43 :\tfantic croaker 2.631 21 24.97 119.59 
bav anchovy 2.398 22 22.76 109.00 
15:82 blue catfish 842 10 7.99 38.27 
spot 335 19 3.18 15.23 6.29 
weakfish 309 12 2.93 14.05 5.80 
silver perch 212 14 2.01 9.64 3.98 
white perch 201 11 1.91 9.14 3.78 
blue crab, male 153 18 1.45 6.95 2.87 
roughneck shrimp 136 3 1.29 6.18 2.55 
blue crab, adult lt!male 98 6 0.93 4.45 1.84 
blue crab, juvenile femak 72 II 0.68 3.27 1.35 
white shrimp 63 6 0.60 2.86 1.18 
kingfish sp~ 39 10 0.37 1.77 0.73 
ovster toad ish 30 5 0.28 1.36 0.56 
tlireadtin shad 18 3 0.17 0.82 0.34 
blackcheek tonnuefish 16 7 0.15 0.73 0.30 
pigfish " 16 2 0.15 0.73 0.30 
wfiite catfish 14 8 0.13 0.64 0.26 
star drum 14 3 0.13 0.64 0.26 
Atlantic cutlassfish 13 8 0.12 0.59 0.24 
buttertish 12 3 0.11 0.55 0.23 
channel catfish 12 3 0.11 0.55 0.23 
smallmouth tloundcr 12 3 0.11 0.55 0.23 
striped ancho& 9 3 0.09 0.41 0.17 
summer tloun er 7 6 0.07 0.32 0.13 
inshore lizardfish 6 2 0.06 0.27 0.11 
mantis shrimr 6 2 0.06 0.27 0.11 
American ee 5 4 0.05 0.23 0.09 
brown shrimp 5 3 0.05 0.23 0.09 
gizzard shad 4 3 0.04 0.18 0.08 
liorseshoe crab 4 2 0.04 0.18 0.08 
harvest fish 4 I 0.04 0.18 0.08 
naked ooby 4 I 0.04 0.18 0.08 
squid sp~ 3 3 0.03 0.14 0.06 
black sea ass 3 2 0.03 0.14 0.06 
stri pcd bass 2 2 0.02 0.09 0.04 
Atlantic mcnhaden 2 2 0.02 0.09 0.04 
fringed flounder 2 2 0.02 0.09 0.04 
alc\vife I I 0.01 0.05 0.02 
black drum I I 0.01 0.05 0.02 
Atlantic spadefish I I 0.01 0.05 0.02 
striped searobin I I 0.01 0.05 0.02 
Atlantic stingray I I 0.01 0.05 0.02 
Atla11tic stl!rgeon I I 0.01 0.05 0.02 
spottm moJarra I I 0.01 0.05 0.02 
spider crao, 6 spine I I 0.01 0.05 0.02 
spider crab, common I I 0.01 0.05 0.02 
mud crab spp 14 
grass sh~imp spp II 
sand shmnr> 7 
wedge ranida clam (Atlantic) 4 
right-handl1ermit crab spp 3 
worm spp 3 
bent mussel 3 
drill & snail spp 3 
ovster, common 2 
nioon snail I 
quahog clam I 
transverse ark ( clam) I 
Northern dwarf tell in I 
_ .................................................................................. .......................... 
All Species Combined 10,535 
~ 
I \i ~ 
Number Average Standard Minimum Maximum ~ offish Length Error Length Length YOY (111111) (length) (111111) (mm) 
1,012 82 1.57 29 176 ~ 2,426 97 4.21 6 377 1,919 52 0.91 22 82 12 233 3.28 117 514 297 151 1.79 102 257 295 135 2.07 70 419 186 126 1.83 82 213 I 
3 133 2.06 80 233 ~ 69 3.51 16 168 147 1.59 124 168 I 49 3.06 14 119 
39 
124 2.53 61 158 ~ 97 4.11 66 174 216 8.96 67 292 3 71 1.35 66 82 130 7.57 62 153 6 149 1.90 134 162 243 16.69 163 379 ~ 72 1.57 62 83 cj 255 6.09 224 301 126 6.80 103 176 0 310 12.70 202 378 ~ 12 71 3.70 48 92 8 110 3.65 96 131 6 259 12.87 236 332 2 ??' 9.93 183 252 __ J 67 8.51 48 106 
205 15.49 172 258 
(~ 60 
5.40 41 74 
0 264 16.19 224 302 
244 3.77 235 253 
4 109 1.63 105 113 
46 14:40 27 74 
(~ I 150 39.25 74 205 2 113 21.50 91 134 
2 132 24.00 108 156 
101 0.50 100 IOI 
100 100 100 
(~ 242 242 242 84 84 84 
177 177 177 
406 406 406 
810 810 810 
·~ 











:;j) Table 118. 
Month - October, 1999 
System - Rappahannock River 
No. of Random Trawls Made - 14 
No. ofFixed Trawls Made - 8 
No. of Species - 35 
.Jf' 








I .· .. :) 
/ 
I 





















blue crab. male 
blue crab, adult temale 
blue crab,Juvenile temale 























mud crab S!Jp 





grass shrimp_ spp 
glassy lyonsia 
macoma clam spp 
Amphipod spp 
------------·-·-------------All Species Combined 
Number Percent 
of Fish Frequency of 
(All) Catch 
11.009 22 75.62 
958 19 6.58 
832 19 5.72 
569 18 3.91 
305 19 2.10 
182 5 l.25 
126 13 0.87 
118 14 0.81 
81 9 0.56 
67 21 0.46 
58 10 0.40 
41 18 0.28 
41 15 0.28 
41 5 0.28 
21 10 0.14 
21 4 0.14 
19 6 0.13 
13 3 0.09 
II 6 0.08 
9 4 0.06 
6 6 0.04 
4 2 0.03 
4 2 O.Q3 
3 3 0.02 
3 3 0.02 
2 2 0.01 
2 2 0.01 
2 2 0.01 
2 I 0.01 
2 I 0.01 
2 I 0.01 
I 1 0.01 
I I 0.01 
I 1 0.01 



















































Adjusted Number Average Standard Minimum Maximum 
Percent of of Fish Length Error Length L.:ngth 
Catch YOY (111111) (length) (111111) (mm) 
10,475 48 0.62 20 83 
32:11 
41 88 l.10 32 151 
764 13 l 2.13 43 431 
21.96 555 150 0.8 l 100 220 
l l.77 222 75 4.70 10 325 
7.02 0 249 2.82 164 396 
4.86 123 104 3.76 54 209 
4.55 117 120 l.53 84 207 
3.13 0 178 3.69 101 228 
2.59 90 5.69 20 170 
2.24 140 l.29 108 168 
l.58 48 4.17 18 126 
l.58 7 128 5.14 45 158 
l.58 0 239 5.22 186 329 
0.81 
18 
l 15 2.57 96 133 
0.81 175 6.85 120 237 
0.73 79 4.28 52 110 
0.50 
0.42 11 92 4.99 59 l 16 
0.35 9 103 3.48 78 114 
0.23 4 284 16.20 240 336 
0.15 0 205 2.66 197 209 
0.15 0 162 7.33 141 175 
0.12 219 38.55 166 294 
0.12 6 10:00 0.08 276 266 286 
0.08 80 8.00 -~ !_ 88 
0.08 265 61.50 203 326 
0.08 167 18.00 149 185 
0.08 2 122 2.00 120 124 
0.08 6 75 2.00 73 77 0.04 230 230 230 
0.04 l 136 136 136 
0.04 42 42 42 
0.04 230 230 230 
127 
@: 
Table 119. ~ 
Month - October, 1999 
System - York River 
No. of Random Trawls Made - 13 (~ 
No. ofFixc:d Trawls Made - 9 
No. of Species - 42 
Adjusted Percent of Catch Excludes Day Anchovy and Hogchoker 
Number Percent Catch Adjusted Number Average Standard Minimum Maximum (~ 
Species of Fish Frequency of Per Percent of ofFish Length Error Length Length 
(All) Catch Trawl Catch 
bay anchovy 11,172 21 60.30 507.82 
hogchoker 3,013 22 16.26 136.95 
40:94 Atfontic croaker 1,777 20 9.59 80.77 
weakfish 850 20 4.59 38.64 19.58 
silver perch 403 19 2.18 18.32 9.28 
sfot 306 19 1.65 13.91 7.05 b ue crab, male 280 20 l.51 12.73 6.45 
blackcheek tonguefish 137 13 0.74 6.23 3.16 
blm: crab.juvenile ti:male 118 18 0.64 5.36 2.72 
blue crab, adult female 89 12 0.48 4.05 2.05 
ovster toadfish 57 12 0.31 2.59 1.31 
,vhite catfish 49 7 0.26 2.23 l.13 
white shrimp 48 II 0.26 2.18 1.11 
mantis shrimp 48 10 0.26 2.18 1.11 
harvestfish 33 8 0.18 1.50 0.76 
kingtish spp 26 12 0.14 1.18 0.60 
rou'iihneck shrimp 21 3 0.11 0.95 0.48 
whfie perch 16 4 0.09 0.73 0.37 
spider crab, 6 spine 14 7 0.08 0.64 0.32 
summer !launder II 5 0.06 0.50 0.25 
Atlantic spadetish 10 4 0.05 0.45 0.23 
buttcrtish 10 3 0.05 0.45 0.23 
striped anchovy 7 3 0.04 0.32 0.16 
squid spp 4 .., 0.02 0.18 0.09 
Atlantic cutlassfish 3 3 0.02 0.14 0.07 
American eel 2 2 0.01 0.09 0.05 
naked ooby 2 ') 0.01 0.09 0.05 
bandeJ' drum 2 2 0.01 0.09 0.05 
lommose "ar 2 I 0.01 0.09 0.05 
insffore lifardfish 2 I 0.01 0.09 0.05 
brown shrimp 2 I 0.01 0.09 0.05 
channel (smooth) whelk 2 I 0.01 0.09 0.05 
northern r,utli:r I I 0.01 0.05 0.02 
gizzard s iad I I 0.01 0.05 0.02 
tgtish I I 0.01 0.05 0.02 
eather blenny I I 0.01 0.05 0.02 
Atlantic stingray I I 0.01 0.05 0.02 
Atlantic moon!tsh I I 0.01 0.05 0.02 
YOY (mm) (length) (mm) (111111) re: 9,314 53 0.64 21 84 1.300 86 1.36 20 163 
1,512 109 4.02 (i 394 
771 121 2.12 25 349 
(~ 376 121 1.49 68 221 284 155 1.48 119 274 
16 
69 2.59 14 168 
124 2.57 33 158 
50 2.56 7 120 ~ 140 1.24 116 178 6 190 6.07 81 295 239 10.93 134 429 
113 2.99 56 150 
33 
91 2.90 58 137 (,l!:: 88 0.93 72 96 26 106 5.56 55 159 
6 168 5:67 112 218 
cj 275 34:97 203 615 (~ cj 89 3.27 74 109 108 4.63 94 144 
7 84 5.57 61 98 
64 3.17 56 71 
t~ 
382 152.11 207 685 
415 63.00 352 478 
34 4.00 30 38 
69 1.50 67 70 
593 23.00 570 616 
,('.~ 
2 170 13.50 156 183 
66 12.00 54 78 
6 149 149 149 
0 336 336 336 
(~ 
151 151 151 
83 83 83 
373 373 373 
56 56 56 
star drum I I 0.01 0.05 0.02 
blue catfish I I 0.01 0.05 0.02 
grav snapper I I 0.01 0.05 0.02 
pink shrimp I l 0.01 0.05 0.02 
mud crab spp 7 
grass sh~imp spp 6 
sand shrimp 4 
Ampl1ifiod spp 2 
-1,ellv!ts 1 spp 2 
ig:clawed snapping shrimp I 
worm spr I 
soil-she! clam I 
quahog clam I 
wedge-rangia clam (Atlantic) I 
littleJdwart) surf clam I 
drill snail spp I 
----·------------------------------- ---·-------
All Species Combined 18,526 
6 51 51 
51 
589 589 589 















! j: I I 
~): Table 120. 
:Z:,/' Month - October, 1999 
' /! System - Piankatank River 
i 
1 
.,, No. of Random Trawls Made - 4 
/ i',1 
_; No. of Fixed Trawls Made - 3 
No. of Species -26 
' II Adjusted Percent of Catch Excludes Bay Anchovy and Hogchoker 
'
, -_. ~I\ Number Percent 
.,11 Species of Fish Frequency of 
1 (All) Catch 
: ; ... _ ·.·',,-,) bav anchovy I U,059 6 9~ .. t9i · Atlantic croaker 365 5 _; .:. 
spot 358 7 3.22 
,, weakfish 63 5 0.57 
hog choker 52 5 0.4 7 
silver perch 52 5 0.4 7 
blue crab. male 33 7 0.30 
blue crab. juvenile female 28 5 0.25 
harvesttish 21 3 0.19 
blue crab. adult female 13 4 0.12 
kingfish spp 9 3 0.08 
insliore lizardfish 8 4 0.07 
summer tlounder 7 3 0.06 
striped anchovy 7 3 0.06 
whttc shrimp 6 2 0.05 
pigtish 4 3 0.04 
mantis shrimp 4 3 0.04 
blackcheek tonguefish 3 3 0.03 
black drum 3 I 0.03 
naked goby 2 2 0.02 
Atlantic spadefish 2 I 0.02 
striped blenny I I 0.0 l 
Atlantic stingray I I 0.0 I 
banded drum I 1 0.0 l 
brown shrimp I 1 0.01 jellyfish spp I I 0.00 




: I ' .. · ,, 
_.'l:) 
. I ,··\\ 
//1 
•':' 










bent mussel 2 
mud crab spp I 
wedge rangia clam (Atlantic) 1 
All Species Combined 
Table 121. 
Month - October, 1999 
System - Great Wicomico River 
No. of Random Trawls Made - 6 
No. of Fixed Trawls Made - 0 
No. of Species - 29 
11,104 






blue crab, male 
silver perch 
striped anchovy 
blue crab, juvenile female 
harvest fish 
ho2choker 
insl1ore I izardfish 
summer flounder 
















spider crab. 6 spine 
grass shrimp spp 
ovster. common 
big-clawed snapping shrimp 
mud crab spp 
bent mussel 
All Species Combined 
Number 



























































































































































































































































































































































































































































































Table 122. ~ 
:'-.lonth - October, 1999 
Systt!m - All - Pooled 
No. of Random Trawls Made - 96 
No. of Fixed Trawls Made - 28 
No. of Species - 82 
Adjusted Percent of Catch Excludes 13ay Anchovy and l-logchoker 
Number Percent Catch Adjusted Number Average Standard Minimum Maximum 
Spt!Cit!S of Fish Frequency of Per Percent of offish Length Error L.:ngth Length 
(/\II) Catch Trawl Catch YOY (111111) (kngth) (111111) (111111) ~ bay anchovy 42,782 110 62.70 345.02 39,102 50 0.27 20 84 hog choker 7,051 80 10.33 56.86 2,353 90 0.75 20 176 Atrantic croaker 5,790 104 8.49 46.69 31.47 5.051 90 1.93 6 394 
weakfish 2,558 80 3.75 20.63 13.90 2.244 138 1.16 25 431 ~ spot 2,284 92 3.35 18.42 12.41 2.151 153 0.55 100 279 squid spp 1,505 45 2.21 12.14 8.18 32 0.57 10 125 blue catl1sh 1,025 16 I.SO 8.27 5.57 12 240 2.50 117 589 silver perch 960 60 1.41 7.74 5.22 887 127 0.84 68 221 blue crab, male 621 82 0.91 5.01 3.38 420 71 1.76 12 170 kingfish spp 454 70 0.67 3.66 2.47 104 2.09 20 288 blu~ crab, iuvcnilc female 315 68 0.46 2.54 1.71 :i 49 1.57 7 126 white ~ere 298 24 0.44 2.40 1.62 146 2.09 80 233 blackc eek tonnuefish 288 59 0.42 2.32 1.57 29 130 1.74 33 178 
blue crab, adult"fcmale 271 38 0.40 2.19 1.47 
236 
141 0.82 98 178 
c~ 
striped anchovy 238 38 0.35 1.92 1.29 95 0.79 46 131 
roughneck shrimp 215 28 0.32 1.73 1.17 
1:12 smallmouth flounder 163 33 0.24 1.31 0.89 163 73 43 106 
white shrimp 160 39 0.23 1.29 0.87 
10:i 
118 1.52 56 158 
inshore lizardfish 147 48 0.22 1.19 0.80 188 3.09 108 272 
mantis shrimp 125 35 0.18 1.01 0.68 6 87 1.93 39 142 
(~ 
white catfish 104 20 0. 15 0.84 0.57 240 5.93 134 429 
summer llounder 103 48 0.15 0.83 0.56 63 286 6.73 196 615 
~ 
harvest ti sh 100 23 0.15 0.81 0.54 100 96 1.11 59 123 
ovster toadfish 92 22 0.13 0.74 0.50 
47 
198 5.35 64 326 
buttcrtish 57 21 0.08 0.46 0.31 116 3.05 85 176 
Atlantic cutlasstish 36 20 0.05 0.29 0.20 226 20.60 58 685 
Atlantic spadctish 35 17 0.05 0.28 0.19 88 2.34 58 130 
strired searobin 34 16 0.05 0.27 0.18 84 5.07 34 177 
pii!tish 32 14 0.05 0.26 0.17 
28 
152 3.12 121 208 
mirthcm searobin 30 10 0.04 0.24 0.16 72 7.21 28 207 ~ northern puffer 26 14 0.04 0.21 0.14 21 106 4.83 73 167 spidt!r crab, 6 spine 23 16 0.03 0.19 0.13 lm:dcscent swimming crab 22 8 0.03 0.18 0.12 !adv crab 21 9 0.03 0.17 0.11 
shelli!!S blue crab 21 2 0.03 0.17 0.11 ~ threaufin shad 18 3 0.03 0.15 0.10 71 1.35 66 82 banded drum 17 10 0.02 0.14 0.09 69 5.52 29 134 northern pipetish 16 9 0.02 0.13 0.09 134 9.62 88 213 star drum 16 5 0.02 0.13 0.09 70 2.36 49 83 
naked goby 15 8 0.02 0.12 0.08 38 2.83 17 49 I jcllytisn spp 15 8 0.02 0.12 0.08 6 ~ channel catfish 12 3 0.02 0.10 0.07 310 12)0 202 378 black seabass II 8 0.02 0.09 0.06 1 180 13.53 74 230 American eel 10 9 0.01 0.08 0.05 251 31.43 166 478 brown shrimp 10 7 0.01 0.08 0.05 81 10.73 41 139 ~ Atlantic moontish 8 5 0.01 0.06 0.04 6 64 5.27 37 77 gizzard shad 7 6 0.01 0.06 0.04 278 13.36 224 336 cleamose skate 7 5 0.01 0.06 0.04 428 12.99 378 468 alewife 7 3 0.01 0.06 0.04 7 93 8.64 66 124 blut!tish 6 5 0.01 0.05 0.03 215 19.35 149 270 ii black drum 6 4 O.Ql 0.05 O.QJ 207 7.73 192 242 ~ skillettish 6 3 0.01 0.05 0.03 34 2.94 26 44 lesst!r blue crab 5 3 0.01 0.04 0.03 fringed flounder 4 4 0.01 O.QJ 0.02 104 3:ss 9S 115 ' horseshoe crab 4 2 0.01 0.03 0.02 244 3.77 235 253 
striped bass 3 3 0.00 0.02 0.02 2 152 41.09 91 230 ~ Atlantic menhaden 3 3 0.00 0.02 0.02 3 133 13.92 108 156 \ ' ·, I lined seahorse 3 3 0.00 0.02 0.02 55 5.84 43 61 ' Atlantic stingray 3 3 0.00 0.02 0.02 370 21.40 332 406 blotched swiinming crab 3 2 0.00 0.02 0.02 channel \smooth) whelk 3 2 0.00 0.02 0.02 ~ striped b cnny 2 2 0.00 0.02 0.01 60 i5o 52 67 strted burrtish 2 2 0.00 0.02 0.01 132 8.00 124 140 pin· shrimp 2 2 0.00 0.02 0.01 100 2.50 97 102 
spider crab, common 2 2 0.00 0.02 0.01 i windowpane 2 I 0.00 0.02 0.01 168 o:oo 168 168 
I~ 
lon:mose gar 2 1 0.00 0.02 0.01 593 23.00 570 616 
norihern stargazer 2 1 0.00 0.02 0.01 41 8.50 32 49 
sar!!assum S\vimming crab 2 1 0.00 0.02 0.01 
silver hake I 1 0.00 0.01 0.01 32 32 32 
spotted scatrout 1 1 0.00 O.Ql 0.01 202 202 202 



























Month - October. l 999 
System - All - Pooh:d 
( continued) 
No. of Random Trawls Made - 96 
No. of Fixed Trawls Made - 28 
No. of Species - 82 











mud crab spp 
sand shrimp 
right-han_d hermit crab spp 




drill & snail spp 
Amphipod spp 
little (dwart) surf clam 
wedge rang1a clam (Atlantic) 
quahog clam 








niacom:i clam spp 
sea cucumber spp 
transverse ark (clam) 
Northern dwarf tellin 



















































Catch Adjusted Number Average Standard :'vlinimum Maximum 
Per Percent of of Fish Length Error L.:ngth Length 








!!Ill 810 810 
139 139 139 
27 27 27 
122 122 122 
102 102 102 






Table 123. rt: 
Month - November, l 999 
(~ System - Chesapeake Bay Nn. of Random Trawls Made - 45 
No. of Fixed Trawls Made - 0 
No. of Species - 55 
(~ Adjusted Percent of Catch Excludes Bay Anchovy and Hogchoker 
Number Percent Catch Adjusted Number Average Standard .vlinimum Maximum 
Species offish Frequency of Per Percent of ofFish Length Error Lcngth Length 
(All) Catch Trawl Catch YOY (111111) (length) (111111) (mm) ~ bay anchovy 3,665 24 48.57 81.44 40:68 3,323 53 0.67 19 80 spnt 1,570 12 20.81 34.89 1,570 133 1.29 99 186 
sfluid spp 700 35 9.28 15.56 18.14 
298 
36 0.64 11 135 
si ver perch 298 ll 3.95 6.62 7.72 115 1.4 l 88 158 
(~ Atlantic croaker 174 29 2.31 3.87 4.5 l 161 51 4.87 7 346 smallmouth tlounder 130 24 1.72 2.89 3.37 130 80 1.25 .l() 116 
northern pipefish 118 7 1.56 2.62 3.06 147 3.11 94 216 
kingfish spp 93 21 1.23 2.07 2.41 9i 121 4.83 6 252 
blui: crab, adult female 90 .,, I.I 9 2.00 ')" 139 1.62 100 174 ce::: -J -·-'-' weaklish 85 13 1.13 1.89 2.20 80 146 3.73 98 281 summer flounder 81 27 1.07 I.SO 2.10 60 285 7.52 184 550 
blackcheek tonguefish 81 17 1.07 1.80 2.10 2 138 2.02 54 178 
northern searobin 58 19 0.77 1.29 1.50 56 71 3.28 34 210 
inshore lizardfish 42 13 0.56 0.93 1.09 35 200 4.54 134 297 
·~ 
shelligs blue crab 37 4 0.49 0.82 0.96 
5:05 mantis shrimp 30 7 0.40 0.67 0.78 
23 
96 43 15 l 
striped anchovy 23 4 0.30 0.5 l 0.60 108 2.63 70 124 
hog choker 22 8 0.29 0.49 0 110 4.69 80 156 
bhie crab, male 20 13 0.27 0.44 0.52 89 12.95 16 160 ~ roughneck shrimp 20 8 0.27 0.44 0.52 2:s2 striped searobin 19 8 0.25 0.42 0.49 99 76 119 blue crab. juvenile female 18 8 0.24 0.40 0.47 33 6.34 10 104 \\hite shrimp 15 6 0.20 0.33 0.39 97 3.02 76 113 
spider crab, 6 spine 13 7 0.17 0.29 0.34 
?~ 
knohbed whelk 12 8 0.16 0.27 0.3 l 
11:97 blu<!lish 11 3 0.15 0.24 0.29 242 191 308 
lined seahorse 10 9 0.13 0.22 0.26 49 3.20 31 64 
lad\' crab 10 l 0.13 0.22 0.26 
spo·ued hake 9 7 0.12 0.20 0.23 8 77 24:23 42 270 
{~ 11
1gtish 9 5 0.12 0.20 0.23 109 6.30 74 130 
rr'i:uescent swimming crab 8 5 0.1 l 0.18 0.21 
13:92 nonhc:rn puffer 7 6 0.09 0.16 0.18 2 153 80 184 
ckarnose skate 6 5 0.08 0.13 0.16 407 6.47 392 431 
lesser blue crab 6 3 0.08 0.13 0.16 
9:09 ~ black drum 5 1 0.07 0.1 l 0.13 225 199 255 horseshoe crab 5 l 0.07 0.11 0.13 245 15.41 188 280 jellyfish spp 4 5 0.05 0.09 0.10 channel (smooth) whelk 4 4 0.05 0.09 0.10 
Atlantic thread herring 4 1 0.05 0.09 0.10 109 9:31 84 129 
<~ 
Atlantic silverside 4 1 0.05 0.09 0.10 4 61 4.73 54 74 
Atlantic cutlassfish 3 3 0.04 0.07 0.08 j 294 14.38 265 310 butterfish 3 2 0.04 0.07 0.08 100 21.01 58 122 
fringed flounder 3 2 0.04 0.07 0.08 99 0.67 98 100 
Poriunid spp 3 l O.Q4 0.07 0.08 
5:oo 
'~ 
naked nobv 2 2 0.03 0.04 0.05 25 20 30 
oyster toa<lfish 2 2 0.03 0.04 0.05 253 33.50 219 286 
banded drum 2 2 0.03 0.04 0.05 40 19.00 21 59 
star drum 2 2 0.03 0.04 0.05 88 10.50 77 98 
spiucr crab, common 2 2 0.03 0.04 0.05 
brown shrimp 2 2 O.o3 0.04 0.05 0 104 25:50 78 129 
'~ 
black seabass 2 1 0.03 0.04 0.05 181 19.00 162 200 
spotted seatrout 1 1 0.01 0.02 0.03 238 238 238 
windowpane 1 l 0.01 0.02 0.03 () 207 207 207 
ti:athc:r blenny 1 1 0.01 0.02 0.()3 52 52 52 
spc:ckled cral:i 1 1 0.01 0.02 0.03 ~ mud crab sr,p 23 ,· right-hand 1ermit crab spp 23 sa11d shrimp 20 blood ark/clam 6 
sand dollar 5 
I~ 
grass shrimp spp 3 ,· , 
moon snail 3 
drill & snail spp 3 
worm spp 2 
Amphipod spp 2 
/~ 
blue mussel 1 
purplish ta~elus 1 
sea cucum er spp 1 
slipper shell spp 1 














i I/ J-f'): 
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I I : I zj,') Table 124 . . ' 
~) 
;\lonth - November, l 999 
System - James River 
No. of Random Trawls Made - 14 
No. of Fixed Trawls Made - 8 
~) 
No. of Species - 50 
Adjusted Percent of Catch Excludes Bay Anchovy and Hogchoker 
Number Percent Catch Adjusted Number Average Standard Minimum Maximum 
Species ofFish Frequency of Per Percent of of Fish Length Error Length Length 
~-, 
(All) Catch Trawl Catch YOY (mm) (length) (111111) (111111) 
J ho2choker 3.243 12 39.30 147.41 3i83 l,134 77 l.85 17 176 ,, Atfontic croaker 1,441 20 17.46 65.50 l,416 49 l.l 3 13 278 
i ba~ anchovy l,200 15 14.54 54.55 12:50 
461 61 0.88 20 84 
while perch 476 l l 5.77 21.64 0 134 l.30 92 247 
spot 425 16 5.15 19.32 11.16 425 136 0.77 95 190 ::f\ weakfish 209 18 2.53 9.50 5.49 205 138 2.05 89 326 /, Ci silver perch 152 13 l.84 6.91 3.99 147 120 l.54 93 200 
white shrimp 106 13 1.28 4.82 2.78 106 l.8 l 60 152 
blue crab, juvenile female 101 17 1.22 4.59 2.65 41 2.38 12 11 l 
-:;:$. blue catfis 1 101 7 l.22 4.59 2.65 0 235 5.54 154 428 '' ;/;) blue crab, male 97 16 l. l 8 4.41 2.55 
3~ 
57 4.23 9 147 
~1' blackchet:k tonguetish 89 7 1.08 4.05 2.34 l 10 3.69 50 158 
star drum 88 4 l.07 4.00 2.31 81 l.45 66 l 10 Ii squid spp 64 5 0.78 2.91 1.68 
58 
35 l.34 24 66 
±1' smallmouth flounder 58 5 0.70 2.64 1.52 75 l.74 57 92 . .'\ threadfin shad 48 5 0.58 2.18 1.26 40 92 2.12 72 127 _)' gizzard shad 44 7 0.53 2.00 l. l 6 l 13 9.16 74 386 6lue crab, adult female 42 6 0.5 l l.91 I. l 0 146 l.85 122 172 ,, 
white catfish 38 6 0.46 1.73 1.00 0 210 7.44 l 19 376 
~' 
channel catfish 25 8 0.30 1.14 0.66 0 309 13.92 182 502 
,I roughneck shrimp 25 2 0.30 1.14 0.66 I mmi'tis shrimp 22 4 0.27 1.00 0.58 81 5.09 43 119 
kintsh spp 21 5 0.25 0.95 0.55 21 96 3.53 76 121 
gin· shrimp 14 5 0.17 0.64 0.37 102 3.74 76 120 :1:, anded drum 13 3 0.16 0.59 0.34 66 6.34 34 106 brown shrimp 12 5 0.15 0.55 0.32 92 8.12 56 150 <' ovster toadlish 12 3 0.15 0.55 0.32 206 18.07 62 308 
-
naked !!Oby 10 4 0.12 0.45 0.26 36 l.83 29 45 
' 
channel (smooth) whelk 9 4 0.1 l 0.41 0.24 
~) 
northern searobin 8 3 0.10 0.36 0.21 8 61 5.46 32 82 
American eel 7 4 0.08 0.32 0.18 234 18.74 152 288 
,/; striped searobin 6 4 0.07 0.27 0.16 81 6.62 54 100 
summer flounder 5 5 0.06 0.23 0.13 4 258 2 l.85 208 336 
i Atlantic cutlassfish 5 4 0.06 0.23 0.13 286 3.44 27!! 298 
~) 
black seabass 5 2 0.06 0.23 0.13 2 147 28.00 74 202 
sfider crab. 6 spine 5 I 0.06 0.23 0.13 
b ue crab. sex unknown 4 l 0.05 0.18 0.11 
spi,kr crab. common 3 2 0.04 0.14 0.08 
lrredescent swimming crab 3 2 0.04 0.14 0.08 
~-'., 
n\Jrt!1ern pipetish 2 2 0.02 0.09 0.05 152 36:oo 116 188 
wn11sh 2 2 0.02 0.09 0.05 124 5.50 l 18 129 
/' ringed flounder 2 2 O.o2 0.09 0.05 95 3.00 92 98 
buttcrfish 2 I 0.02 0.09 0.05 157 25.00 132 182 
'I ti:ather blenny 2 I 0.02 0.09 0.05 81 11.00 70 92 }f' bluefish I I 0.01 0.05 O.Q3 6 186 186 186 striped bass I I 0.01 0.05 O.Q3 224 224 224 / Atlantic menhaden I I 0.01 0.05 O.oJ I 170 170 170 I common carp l I 0.01 0.05 0.03 560 560 560 
Atlantic silverside I I 0.Q[ 0.05 O.QJ 46 46 46 
~-
horseshoe crab I l 0.01 0.05 O.oJ 248 248 248 
) sand shrimp 15 mud crab spp 10 
grass shrimp spp 10 
wedge rang1a clam (Atlantic) 9 
~) 
blood ark/clam 5 
drill & snail spp 5 
bent mussel 4 
right-hand hermit crab spp 3 
worm spp 3 
•i brittle/serpent star spp 2 t:J-J, moon snail 2 quahog clam 2 sea cucumber spp 2 
tlat-browed(coastal) mud l /:f) river shrimr I blue musse I ovster. common l 
Amphtod spp l 
. little ( wart) surf clam I 
~) 
Northern dwarftellin I 
--------------·---·-----------------
......................... 
All Species Combined 8,252 
~· 
133 
1f .. e ' j 
I 
Table 125. 
Month - November, 1999 
System - Rappahannock River 
No. ofRan<lom Trawls Ma<le - 14 
No. ofFixe<l Trawls Ma<le - 8 
No. of Species - 33 
A<liuste<l Percent of Catch Excludes Day Anchovy an<l Hogchoker 
Number Percent Catch Adjusted Number Average Stan<lar<l Minimum Maximum 
Spcci<:s of Fish Frequency of Per Percent of ofFish Length Error Length Length 
(All) Catch Trawl Catch YOY (111111) (length) (111111) (111111) 
bay anchovy 9,917 21 71.50 450.77 
ho!!choker 1,150 16 8.29 52.27 
40:29 Atfontic croaker 1,129 19 8.14 51.32 
spot 434 15 3.13 19.73 15.49 
weakfish 394 14 2.84 17.91 14.06 
8,991 52 0.44 2.t 89 
73 90 1.20 42 152 
l,lll 43 1.28 7 346 
434 142 0.76 l lO 197 
365 145 2.27 73 314 
white jerch 185 10 1.33 8.41 6.60 
blackc 1eek tonguelish 106 12 0.76 4.82 3.78 
silver perch 106 8 0.76 4.82 3.78 
blu.: crab, mah! 93 17 0.67 4.23 3.32 
0 158 ., ,.., 90 240 
-·J-
69 95 3.40 50 160 
106 125 1.29 99 156 
63 4.61 14 165 
blm: crab. juvenile fcrnali: 73 17 0.53 3.32 2.61 
white shrimp 65 13 0.47 2.95 2.32 
kin!!fish spp 46 11 0.33 2.09 1.64 
blu~ catfish 43 2 0.3 I 1.95 1.53 
48 3.12 14 122 
101 l.60 77 128 
46 I 18 3.56 68 184 
0 283 4.89 238 352 
white catfish 35 6 0.25 1.59 1.25 0 264 7.90 150 395 
channel catfish 23 ., 0.17 1.05 0.82 
summer flounder 16 8 0.12 0.73 0.57 0 300 7.72 255 413 12 280 9.44 231 355 
blue crab, a<lult fomalc 12 6 0.09 0.55 0.43 144 3.35 120 162 
mantis shrimfi II 3 0.08 0.50 0.39 
Atla111ic men iadcn 7 3 0.05 0.32 0.25 
87 4.95 66 I 12 
7 150 5.3 I 13 l 171 
buttertish 5 4 0.04 0.23 0.18 2 158 10.S9 120 179 
black seabass 2 2 0.01 0.09 O.Q7 0 206 0.00 206 206 
!!rcen goby 2 2 0.01 0.09 0.07 
ovster toadlish 2 2 0.01 0.09 0.07 
inshore lizar<ltish 2 2 0.01 0.09 0.07 
42 1.50 40 43 
237 45.00 192 282 
229 31.00 198 260 
rough.neck shrimp 2 2 0.01 0.09 0.07 
Am..:ncan eel 2 I 0.01 0.09 O.Q7 
bluetish I I 0.01 0.05 0.04 
382 1s:oo 364 400 
291 291 291 
squid spp I I 0.01 0.05 0.04 
black <lrum I I 0.01 0.05 0.04 
77 77 77 
182 182 182 
northcrn scarobin I I 0.01 0.05 0.04 
northern pipdish I I 0.01 0.05 0.04 
bl u..: crab, sex unknown l l 0.01 0.05 0.04 jellyfish.spp l I 0.01 0.05 0.04 
sand shrnnp 13 
mu<l crab spp 6 
grass shrimp spp 6 
worm spp 5 
b.:nt mussel 4 
54 54 54 
98 98 98 
14 14 14 
oyster, common 3 
sca anenome spp (Anthozoa) 2 
drill & snail spp 2 
mysid shrimp I 
wcd!!e rangia clam (Atlantic) I 
little~ (<lwart) surf clam I 




































:\lonth - November, 1999 
System - York River 
No. of Random Trawls Made - 13 
No. of Fixed Trawls Made • 9 
No. of Species. 41 
Adjusted Percent of Catch Excludes Bay Anchovy and Hogchoker 
Number Percent 
Species of Fish Frequency of 
(All) Catch 
bay anchovy 4,663 21 37.39 
hogchoker 3,317 17 26.60 
:\tfontic croaker 2,060 20 16.52 
spot 543 17 4.35 
w.:aktish 404 19 3.24 
silver perch 399 19 3.20 
blue crab. male 283 18 2.27 
blackchec:k toll!nietish 118 16 0.95 
blue: crab.juveiiile ti:male 117 18 0.94 
white shrimp 110 15 0.88 
white perch 106 9 0.85 
s~uid SPJJ 106 5 0.85 
w 1 ite cat ti sh 46 8 0.37 
blue crab, adult fomale 44 8 0.35 
mantis shrimp 38 4 0.30 
ovster toadtish 31 8 0.25 
kingtish spp 22 10 0.18 
summer flounder 16 6 0.13 
buttertish 8 2 0.06 
stder crab, 6 spine 5 4 0.04 
back drum 4 2 0.03 
Atlantic moonfish 4 2 0.03 
American eel 3 3 0.02 
striped searobin 3 2 0.02 
Atlantic cutlassfish 3 I 0.02 
channel catfish 2 2 0.02 
naked goby 2 2 0.02 
star drum 2 2 0.02 
black seabass 1 I 0.01 
harvesttish 1 1 0.01 
striped bass I 1 0.01 
Atlamic menhaden 1 l 0.01 
gizzard shad 1 l 0.01 
Atlantic spadetish 1 l 0.01 green goby I 1 0.01 6andeu drum 1 1 0.01 blue catfish l I 0.01 
horseshoe crab 1 1 0.01 
blue crab, sex unknown I 1 0.01 
brown shrimp l 1 0.01 
channel (smooth) whelk 1 1 0.01 
sand shrimp 12 
mud crab spp 8 
grass shrimr spp 8 
6ent musse 4 
worm spp 3 blood ark/clam 3 
brittle/serpent star spp l 
oyster, common 1 
quahog elm'!' 1 
wedge rangia clam (Atlamic) l 
Amrhipocf spp 1 
---------............................................................ ... ...................... 
All Species Combined 12,472 
Catch Adjusted Number Average Standard Minimum Maximum 
Per Percent of offish Length Error Length Length 
Trawl Catch YOY (111111) (h:ngth) (111111) (111111) 
211.95 3,448 61 0.50 JJ 84 
150.77 
45:86 
2,348 80 1.83 16 169 
93.64 l,961 63 2.68 13 346 
24.68 12.09 543 140 0.70 109 184 
18.36 8.99 370 145 2.10 67 348 
18.14 8.88 390 129 0.77 96 189 
12.86 6.30 
60 
78 2.38 14 170 
5.36 2.63 103 3.23 38 164 
5.32 2.60 63 2.70 18 133 
5.00 2.45 
0 
110 1.49 76 165 
4.82 2.36 200 1.92 149 250 
4.82 2.36 
0 
43 l.33 30 68 
2.09 1.02 264 8.68 134 402 
2.00 0.98 148 2.75 117 184 
1.73 0.85 99 3.72 52 144 
1.41 0.69 
22 
194 10.22 70 321 
1.00 0.49 120 4.06 83 152 
0.73 0.36 9 293 13.78 228 386 
0.36 0.18 8 128 4.73 101 144 
0.23 0.11 i97 0.18 0.09 234 :!21 257 
0.18 0.09 79 5.43 71 95 
0.14 0.07 378 57.74 293 488 
0.14 0.07 91 2.08 87 94 
0.14 0.07 499 140.54 353 780 
0.09 0.04 0 381 7.00 374 388 
0.09 0.04 43 6.00 37 49 
0.09 0.04 79 15.00 64 94 
0.05 0.02 0 206 206 206 
0.05 0.02 1 94 94 94 
0.05 0.02 0 456 456 456 
0.05 0.02 1 168 168 168 
0.05 0.02 0 387 387 387 
0.05 0.02 80 80 80 
0.05 0.02 24 24 24 
0.05 0.02 
0 
80 80 80 
0.05 0.02 329 329 329 
0.05 0.02 317 317 317 
0.05 0.02 12 12 12 




Momh - November, l 999 
System - Mobjack Day & Tribs. 
No. of Random Trawls Made - 10 
No. of Fixed Trawls Made - 7 
No. of Species - 31 
Adjusted Percent of Catch Excludes Day Anchovy and Hogchoker 
Number Percell! Catch Adjusted Number Average Standard Minimum Maximum 
Specks ofFish f-requency of Per Percent of ofFish Length Error Length Length 
(All) Catch Trawl Catch YOY (mm) (length) (mm) (111111) 
bay anchovy 33,818 15 91.50 1989.29 30,524 56 0.38 ,~ 77 _, 
sr.01 993 12 2.69 58.41 31.62 993 126 0.64 92 176 
silver perch S13 9 2.20 47.82 25.89 813 117 0.81 S9 158 
Atlantic croaker 760 14 2.06 44.71 24.20 754 57 1.21 IS 346 
w.:aktish 210 13 0.57 12.35 6.69 200 148 2.30 61 324 
blue crab, mak 83 14 0.22 4.88 2.64 66 4.34 16 151 
squid sr,r 63 7 0.17 3.71 2.01 34 0.60 28 48 blu..: era . juvenile female 55 10 0.15 3.24 I. 75 49 4.75 14 109 
summer flounder 28 13 0.08 1.65 0.89 15 311 11.53 216 432 
white shrimp 23 9 0.06 1.35 0.73 102 2.67 84 125 
bluefish 21 6 0.06 1.24 0.67 162 6.74 125 247 
naked goby 18 5 0.05 1.06 0.57 42 1.64 26 52 
blackclieek tmrnuetish 14 8 0.04 0.82 0.45 14 71 3.12 48 84 
blue crab, adulffemale 10 6 0.03 0.59 0.32 132 3.32 112 144 
spider crab, 6 spine 8 5 0.02 0.47 0.25 7 4:20 buttertish 7 2 0.02 0.41 0.22 127 110 145 
tellytish spp 6 5 0.01 0.32 0.18 
s:61 anded drum 4 2 0.01 0.24 0.13 82 56 92 
rou!!hneck shrimp 4 I 0.01 0.24 0.13 j kingtish spp 3 3 0.01 0.18 0.10 116 14.95 96 145 
hoachoker 3 3 0.01 0.18 
0:10 
0 95 5.86 S4 104 
seaboard goby 3 I 0.01 0.18 34 0.88 33 36 
ti:ather blennv 3 I 0.01 0.18 0.10 63 7.88 51 78 
northern pipdish 2 2 0.01 0.12 0.06 115 14.50 100 129 
!!reen !!obv 2 2 0.01 0.12 0.06 43 0.50 42 43 
ii1antis-shr1mp ., 2 0.01 0.12 0.06 112 9.50 102 121 
ch:arnose skate 2 I 0.01 0.12 0.06 425 48.50 3i6 473 
spotted seatrout I l 0.00 0.06 0.03 243 2·B 243 
sp,itted hake l l 0.00 0.06 0.03 80 so 80 
inshore lizardtish 1 l 0.00 0.06 0.03 21 l 21 l 21 l 
smallmouth tlounder I l 0.00 0.06 0.03 89 89 89 
mud crab spp 10 
grass sh~imp spp 5 
sand shrimp 2 
nwsid shrimp l 
right-hand hermit crab spp I 
t'ahog clam I 
, mrh:Rod spp I 
link ( wart) surf clam I 
-------................................................................................... ............................ 
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Table 128. 
;\lomh • November, 1999 
System • Elizabeth River 
No. of Random Trawls Made. 0 
:-Jo. of Fixed Trawls Made. 3 
:-Jo. of Species· 22 




'I _--, ) 
. 











!ilue crab, juvenile female 
ho!!choker 
blickcheek tonguefish 
blue crab, male 










blue crab. adult fomale 
big-clawed snapping shrimp 
mud crab spp 
grass shrimp spp 
ovstcr, common 
bent mussel 
dri 11 & snail spp 
santl shrimp 
--·-.. ·--------··----................................... 
All Species Combined 
Number Percent 
ofFish Frequency of 
(All) Catch 
446 3 41.22 
307 2 28.37 
80 3 7.39 
78 2 7.21 
63 2 5.82 
39 2 3.60 
19 'J 1.76 
10 2 0.92 
7 I 0.65 
6 2 0.55 
6 2 0.55 
5 I 0.46 
3 I 0.28 
3 I 0.28 
2 2 0.18 
2 I 0.18 
I I 0.09 
I I 0.09 
I I 0.09 
I I 0.09 
I I 0.09 










Catcl1 Adjusted Number Avl!ragl! Standard Minimum Maximum 
Per Percent of ofFish Length Error Length Length 
Trawl Catch YOY (111111) (length) (111111) (111111) 
148.67 44.82 446 :iO 3.93 36 62 
102.33 30.85 92 0.95 81 133 
26.67 71 51 1.21 33 76 
26.00 7.84 0 156 4.68 100 !..,.., 
21.00 6.33 63 118 1.77 96 Ffj 
13.00 3.92 
12 
90 2.76 60 142 
6.33 1.91 143 4.25 115 182 
3.33 1.0 I 28 2.31 14 38 
2.33 
0:60 
0 90 5.76 70 112 
2.00 5 80 8.66 57 120 
2.00 0.60 50 7.68 24 75 
1.67 0.50 51 20.18 20 129 
1.00 0.30 3 117 13.68 102 144 
1.00 0.30 72 8.45 59 88 
0.67 0.20 0 294 16.00 278 310 
0.67 0.20 
0.33 0.10 276 276 276 
0.33 0.10 204 204 204 
0.33 0.10 71 71 71 
0.33 0.10 86 86 86 
0.33 0.10 80 80 so 




Table 129. ~ "
:'l,lomh - Novembcr. 1999 
Systcm - All - Pooled ~ No. of Random Trawls Made - 96 No. of Fixed Trawls Made - 35 
No. of Species - 74 
,\djusted Percent of Catch Excludes Bay Anchovy and Hogchokcr (~ Number Percent Catch Adjusted Number Average Standard Minimum Maximum ',. - ·/ 
Spccies offish Frcquency of Per Percent of offish Length Error Length Length 
(All) Catch Trawl Catch YOY (111111) (length) (111111) (nun) 
(~ bay anchovy 53.343 99 66.53 407.20 46,818 56 0.24 19 89 hog choker 7.742 57 9.66 59.10 
31:47 
3.555 83 1.02 16 176 
Atfantic croaker 6,010 105 7.50 45.88 5,849 52 0.91 7 346 
sr.ot 4,028 74 5.02 30.75 21.09 4,028 135 0.37 92 197 
silver perch 1,769 61 2.21 13.50 9.26 1,755 122 0.51 71 200 (~ weakt1sh 1,305 78 I.63 9.96 6.83 1,223 144 1.09 61 348 
s~uid spp 934 53 l.16 7.13 4.89 36 0.52 II 135 
w 1ite perch 845 '') 1.05 6.45 4.-12 0 153 1.36 90 250 .,_
blue crab. male 582 80 0.73 4.44 3.05 
184 
70 l.78 9 170 
blackchcck tonguetish 414 62 0.52 3.16 2.17 108 l.75 38 178 ~ bl uc crab. juveiiile female 374 72 0.47 2.85 l.96 50 1.53 10 133 white shrimp 358 58 0.45 2.73 l.87 104 0.90 60 165 threadtin shad 355 7 0.44 2.71 l.86 92 1.04 72 133 
blue crab, adult !cmale 199 50 0.25 1.52 1.04 
189 
142 I. I 0 100 184 
smallmouth llounder 189 JO 0.24 1.44 0.99 79 1.09 40 116 ~ kingtish spp 185 50 0.23 1.41 0.97 184 117 2.71 6 252 summer flounder 147 60 0.18 1.12 0.77 IOI 289 5.13 184 550 blue catfish 145 10 0.18 1.11 0.76 () 254 4.47 154 428 
northern ~ipefish 123 12 0.15 0.94 0.64 6 145 3.19 94 216 white cat ish 119 20 0.15 0.91 0.62 247 5.23 119 402 
(~ mantis shrimp 103 20 0.13 0.79 0.54 93 2.44 43 151 star drum 92 8 0.11 0.70 0.48 65 81 1.44 64 110 northern searobin 67 ')' 0.08 0.51 0.35 69 2.94 32 210 _.,
<>izzard shad 64 10 0.08 0.49 0.34 52 126 7.82 74 387 
roughneck shrimp 51 13 0.06 0.39 0.27 
s:05 (~ chairnel cattish 50 12 0.06 0.38 0.26 0 307 182 502 ovster toadfish 48 16 0.06 0.37 0.25 
37 
201 8.33 62 321 
i,ishore lizardtish 45 16 0.06 0.34 0.24 201 4.45 134 297 
shclli!!s blue crab 37 4 0.05 0.28 0.19 
s:91 bludfsh 34 II 0.04 0.26 0.18 193 125 308 ~ spider crab, 6 spine 33 18 0.04 0.25 0.17 (40 naked goby 32 13 0.04 0.24 0.17 39 20 52 striped-searobin 28 14 0.03 0.21 0.15 
21 
94 2.72 54 119 
buttertish 25 II 0.03 0.19 0.13 133 5.20 58 182 
striped anchovy 23 4 0.03 0.18 0.12 23 108 2.63 70 124 
[~ banded drum 20 8 0.02 0.15 0.10 68 5.23 21 106 gink shrimp 17 6 0.02 0.13 0.09 97 4.36 59 120 
rown shrimp 16 9 0.02 0.12 0.08 95 6.83 56 150 
channel (smooth) whelk 14 9 0.02 0.11 0.07 
American eel 12 8 0.01 0.09 0.06 295 2il4 152 488 
knobbed whelk 12 8 0.01 0.09 0.06 
I~ Atlantic cutlassfish 11 8 0.01 0.08 0.06 346 44.37 265 780 ' . lrn:descent swimming crab 11 7 0.01 0.08 0.06 
blue crab, sex unknown 11 4 0.01 0.08 0.06 40 15:61 12 129 
1ellytish spp 11 II 0.01 0.08 0.05 ~ incd seahorse 10 9 0.01 0.08 0.05 49 3:20 31 64 s~otted hake 10 8 0.01 0.08 0.05 9 78 21.67 42 270 b ack seabass 10 6 0.01 0.08 0.05 2 172 16.02 74 206 black drum 10 4 0.01 0.08 0.05 224 7.12 182 257 
!adv crab 10 l 0.01 0.08 0.05 
Atlantic menhaden 9 5 0.01 0.07 0.05 9 154 4:91 131 171 ~ pigtish 9 5 0.01 O.D7 0.05 109 6.30 74 130 ckarnose skate 8 6 0.01 0.06 0.04 i 412 10.69 376 473 northern puffer 7 6 0.01 0.05 0.04 153 13.92 80 IS4 
horscshoe crab 7 3 0.01 0.05 0.04 256 14.75 188 317 
ti:ather blenny 6 3 0.01 0.05 0.03 67 6.51 51 92 
\~ ksscr blue crab 6 3 0.01 0.05 0.03 3:64 green 2oby 5 5 0.01 0.04 0.03 38 24 43 
fringciJ flounder 5 4 0.01 0.04 0.03 98 1.47 92 100 
spiuer crab, common 5 4 0.01 0.04 0.03 5 Atlantic silverside 5 2 0.01 0.04 0.03 58 4:73 46 74 ~ striped bass 4 4 0.00 0.03 0.02 0 317 49.62 224 456 Atlantic moontish 4 2 0.00 0.03 0.02 79 5.43 71 95 Atlantic thread herring 4 I 0.00 0.03 0.02 109 9.31 84 129 
seaboard goby 3 I 0.00 0.02 0.02 34 O.S8 33 36 
Portunid spp 3 I 0.00 0.02 0.02 
2:so 1'~ spotted seatrout 2 2 0.00 0.02 0.01 241 238 243 fi111tish 2 2 0.00 0.02 0.01 124 5.50 118 129 
arvesttish I l 0.00 0.01 0.01 94 94 94 







-;:$)' c==:T=a=7'bl=e':":'1=2=9=:=. ====(=-=c=on=t=in=u=e=d)============================ 
' \ himh - November, 1999 
I ,, System - All - Pookd )1 ~o. of Random Trawls Made - 96 
'So. of Fixed Trawls Made - 35 
11 :-.:o. of Species - 74 
,:j:> Adjusted Percent of Catch Excludes Bay Anchovy and Hogchoker 
Number Percent 




































specklcd crab I I 0.00 
sand shrimp 63 
mud crab spp 60 
!.!rass shrimp spp 34 
right-hand hermit crab spp 27 
blood ark/clam 14 
bt:nt mussel 14 
\\Orm spp 13 
drill & snail spr 12 
\\ edge rangia c am (Atlantic) II 
ovster. common 7 
s:ind dollar 5 
moon snail 5 
Amfihipod spp 5 
~ua 10g clam 4 
lmle (owart) surf clam 4 
big-clawed snapping shrimp 3 
bnnlc/serpent star spp 3 
sea cucumber spp 3 
sea anenome spp (Anthozoa) 2 
mysid shrimp 2 
blue mussel 2 
tlat-browed(coastal) mud I 
river shrimp I 
purplish tagelus I 
sl ipp<:r shdl spp I 
;s:,,rthern dwart tellin I 
-----------------------................................ .. ....................... 


























:-. tonth • December, l 999 
System • Chesapeake [lay 
No. of Random Trawls Made - 39 
No. of Fixed Trawls Made - 0 
Nn. of Species - 49 
..\diusted Percent of Catch Excludes [lay Anchovy and Hogchoker 
Number Percent 
Species ofFish Frequency of 
(All) Catch 
bav anchovy 12,527 36 91.00 
.\tlantic croaker 540 30 3.92 
s111allmouth tlounder 114 21 0.83 
northern scarobin 94 23 0.68 
blackcheck tomwetish 54 II 0.39 
blue crab. adulfti:male 51 14 0.37 
rou!.!hneck shrimp 41 13 0.30 
kinii.tish spp 41 10 0.30 
northern pipetish 40 17 0.29 
squid sp~ 29 10 0.21 
summer t ounder 25 10 0.18 
spoltcd hake 19 10 0.14 
m:aktish 18 6 0.13 
black seabass 14 3 0.10 
ckarnose skate 13 5 0.09 
sr,ot 12 5 0.09 
c 1anm:l (smooth) whelk 10 7 0.07 
seaboard <>oby 9 7 0.07 
harvesttisft 8 I 0.06 
Atlantic cutlasstish 8 I 0.06 
hlt11: crab. male 7 6 0.05 
I incd seahorse 7 5 0.05 
Atlantic silverside 7 5 0.05 
lm:descent swimming crab 7 2 0.05 
ladv crab - 7 ., 0.05 
rock crab 6 5 0.04 
l1<1!.!choker 6 3 0.04 
silver gerch 5 5 0.04 
ksser lue crab 5 4 0.04 
spider crab. common 5 3 0.04 
mantis shrimp 5 3 0.04 
banded drum 4 4 0.03 
knobbed whelk 4 3 0.03 
windowpane 2 2 0.01 
strired searobin 2 2 0.01 
ti:ather blennv 2 2 0.01 
spider crab, 6 spine 2 ., O.Ol 
horseshoe crab 2 i 0.01 
skillettish 2 1 O.Ol 
white shrimp 2 1 0.01 
blue crab. juvenile female 2 I 0.01 jellytish spp 2 3 0.01 
scup I 1 0.01 
Atlantic herrin!.! 1 1 0.01 
Atlantic threaoherring 1 1 0.01 
naked goby 1 1 0.01 
northern stargazer 1 1 0.01 
r,ink shrimp 1 I 0.01 
'ortunid spp 1 1 0.01 
sand shrimr, 30 
right-hand 1ermit crab spp 22 
mud crab spp 15 
gras~ shri1_np spp 11 
mvs1d shrimp 10 
moon snail 9 
drill & snail spp 6 
worm spp 5 
sk.:leton shrimp spp 4 
co111111ensal crab spp 4 
sand dollar 3 
Amphipod spp 3 
blood ark/clam 2 
slipper shell spp 2 
kech spp 2 
ovster, common 1 
niacoma clam spp 1 
quahog clam 1 
voldia-spp. (clam) 1 
little (dwar!) surf clam 1 
--··-·---------·----· ................................. 
_________ .. 
All Species Combined 13,767 
Catch Adjusted 
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TGble 131. 
Momh - December, 1999 
System - Jamt:s River 
Nn. of Random Trawls Made - 14 
:-Jo. of Fixed Trawls Made - 8 
No. of Species - 48 






blue crab. male 
spot 









































veined rapa whelk 
grass sh~imp spp 
sand shnmp 
mud crab spp 
\~'edge ran!!ia clam (Atlantic) 






drill &-snail spp 
slipper shell spp 
flat-browed(coastal) mud 
~ig-clawed snapping shrimp 
torbes common sea star 
moon snail 
Amphipod spp 
littk (dwart) surf clam 
transverse ark (clam) 
Stout razor clam (tagelus) 
All Species Combined 
Number Percent 
of Fish Frcqu.:ncy of 
(All) Catch 
4.711 22 35.84 
4.266 12 32.45 
2,964 20 22.55 
273 13 2.08 
133 15 1.0 I 
125 13 0.95 
105 16 0.80 
71 8 0.54 
44 9 0.33 
44 3 0.33 
37 7 0.28 
31 7 0.24 
31 5 0.24 
28 3 0.21 
28 3 0.21 
26 4 0.20 
23 4 0.17 
23 3 0.17 
18 6 0.14 
15 5 0.11 
14 6 0.11 
13 8 0.10 
13 4 0.10 
12 7 0.09 
12 5 0.09 
10 2 0.08 
9 5 0.07 
9 3 0.07 
9 2 0.07 
6 2 0.05 
5 4 0.04 
5 ., 0.04 
4 3 0.03 
3 3 0.02 
3 3 O.D2 
2 2 0.02 
2 ., 0.02 
., i 0.02 i 2 0.02 
2 l 0.02 
2 l 0.02 
2 l O.o2 
2 l 0.02 
2 I 0.02 
2 l 0.02 
l 1 0.01 
I 1 0.01 

















































































































































Standard Minimum Maximum 
Error Lt:ngth Length 
(length) (111111) (111111) 
0.48 25 85 
1.29 15 141 
0.80 9 177 
1.93 88 245 
2.67 12 150 
I.OS 103 172 
2.36 15 125 
1.14 58 115 
5.18 50 155 
7.24 64 297 
5.62 162 356 
14.40 158 484 
4:72 108 220 
8.21 82 326 
6.73 152 275 
15.69 74 ,.,., J~-
4.24 48 105 
2.10 74 102 
4.04 I" JJ 180 
4. 16 (1! 105 
4.36 82 132 
2.44 22 52 
3.72 69 104 
45.69 106 584 
3.78 100 J '1 J-
5.23 75 122 
l.98 13 28 
5.71 59 94 
9.99 148 210 
7.67 84 118 
131.14 203 644 
21.46 107 181 
1.50 36 39 
6.00 88 100 
5.00 80 90 
4.00 65 73 
0.50 83 84 
36.00 147 219 
7.50 31 46 
26.50 276 329 
3.00 96 102 




;\lonth - D.:ccmb.:r, 1999 
Syst.:m - Rappahannock River 
No. of Random Trawls Made - 14 
No. of Fixed Trawls Made - 8 
No. llf Specit:s - 30 
,\djusted Pcrct:nt of Catch Excludes 13ay Anchovy and 1-!ogchokcr 
Number Percent Catch 
Sp.:cit:s ofFish Frequency of l'cr 
(All) Catch Trawl 
bav anchovy 14,992 22 84.17 681.45 
Atlantic croaker 1,368 20 7.68 62.18 
blut: catfish 613 5 3.44 27.86 
white perch 332 11 1.86 15.09 
hogchoker 254 12 1.-B 11.55 
alt:,viti: 60 5 0.34 2.73 
thrcadlin shad 36 5 0.20 1.64 
blUt: crab. juvenile ti:male 32 II 0.18 1.45 
gizzard shad 30 7 0.17 1.36 
;\tlantic menhaden 21 5 0.12 0.95 
blue crab, male 12 7 0.07 0.55 
white shrimp 9 6 0.05 0.41 
blUt:back herring 7 4 0.04 0.32 
skillettish 6 6 0.03 0.27 
naked goby 6 2 0.03 0.27 
blackcfieek ton°uctish 4 3 0.02 0.18 
white catfish 0 4 2 0.02 0.18 
spotted hake 4 2 0.02 0.18 
northern pipdish 3 3 0.02 0.14 
striped bass 3 2 0.02 0.14 
American shad 2 2 0.01 0.09 
feather blenny 2 2 0.01 0.09 
bltu: crab, adult ti:male J 2 0.01 0.09 
hickorv shad 2 1 0.01 0.09 jt:llytish spp 2 8 0.01 0.08 
summer tlounder 1 1 0.01 0.05 
W1!;1kfish 1 1 0.01 0.05 
channel catfish I I 0.01 0.05 
grc.:n goby 1 I 0.01 0.05 
lilul! crab, sex unknown I I 0.01 0.05 
sand shrimp 17 
mud crab spp 13 
worm spp 7 
bl!nt mussel 4 
grass shrimp spp 3 
ovster, common 3 
,vedge ra~gia clam (Atlantic) 3 
mvs1li shrimp 2 
Ainphipod spp 2 
right-hand hermit crab spp 1 
stiti-shell clam I 
littlt: (dwart) surf clam I 
---... ---------------------·---------- ------------
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Table 133. 
\ lo nth - December, 1999 
System - York River 
No. of Random Trawls Made - 13 
No. of Fixed Trawls Made - 9 
No. of Species - 42 
Adjusted Percent of Catch Excludes Bay Anchovy and 1-logchoker 
Number Percent 
Species ofFish Frequency of 
(All) Catch 
bav anchovy 21.705 21 72.37 
Atlantic croaker 
-l.469 17 14.90 
hogchoker 2,074 15 6.92 
bl tie crab, mah: 360 16 1.20 
blue crab, Juvenile female 315 14 1.05 
white ?-ere 1 266 9 0.89 
blackc 1eek tonguetish 247 14 0.82 
white shrimp 181 II 0.60 
spot 115 13 0.38 
white catfish 49 3 0.16 
naked gobv 45 6 0.15 
ovster foadtish 31 7 0.10 
,veaktish 22 7 0.07 
summer flounder II 6 0.04 
t.:athcr blenny 11 2 0.04 
star drum 10 2 0.03 
gizzard shad 8 4 0.03 
striped anchovy 8 l 0.03 
channel cattisli 7 I 0.02 
kingfish spp 6 4 0.02 
skiilettish 6 2 0.02 
thrcadtin shad 5 l 0.02 
mantis shrimf 5 I 0.02 
American ee 4 4 0.01 
banded drum 4 3 0.01 
channd (smooth) whelk 3 2 0.01 
Atlantic silverside 3 I 0.01 
striped bass 2 2 0.01 
Atlantic menhaden 2 ? 0.01 
spotted hake 2 2 0.01 
northern pipetish 2 2 0.01 
squid spp 2 l 0.01 
spotted seatrout 2 I 0.01 
American shad l l 0.00 
black drum I I 0.00 
Atlantic thread herring I l 0.00 
silver perch l I 0.00 
blue catfish I I 0.00 
spider crab, 6 spine I 1 0.00 
gmk shrimp 1 l 0.00 
lue crab, sex unknown 1 1 0.00 jellyfish spp 0 I 0.00 
mui.l crab spp 17 
sand shrimp 15 
grass shrimp spp 13 
worm spp 10 
big-clawed ~napping shrimp 2 
skel~ton s!mmp spp 2 
mys1d shrimp 2 
quahog clam 2 
blood ark/clam 2 
bent mussel 2 
transverse ark (clam) 2 
brittle/seient star sp~ 1 
right-han hermit era spp 1 
ovster, common 1 
niacoma clam spp 1 
Amphipod spp I 
----------·---------------·--------
......................... 
All Species Combined 29,990 
Catch Adjusted 













































Number Avernge Standard Minimum Maximum 
ofFish Length Error Length Length 
YOY (111111) (length) (mm) (mm) 
21,631 50 0.47 21 78 
4,425 43 0.91 7 173 
1,199 75 1.82 15 166 
43 1.93 12 151 
34 1.39 7 136 
0 168 1.77 99 254 
218 76 1.69 40 162 
115 
107 1.48 54 151 
121 I. I 0 93 161 
2 217 10.79 106 393 
33 1.13 19 45 
182 18.36 45 323 
17 161 16.54 56 398 
9 250 9.51 210 305 
74 4.24 54 94 
79 4.01 52 94 
7 149 25.41 102 325 
8 89 1.95 S4 100 
0 374 15.58 306 428 
6 109 4.08 IOI 128 
42 6.00 36 48 
104 6.60 87 124 
67 7.18 47 92 
344 88.69 195 600 
87 11.48 67 113 
3 68 2:60 64 73 
0 258 39.50 218 297 




109 88 130 
44 5.50 38 49 
130 16.50 113 146 
100 100 100 
194 194 194 
130 130 130 
1 115 115 115 
0 251 251 251 
96 96 96 
14 14 14 
Table 134. 
:\ 1011th - December, 1999 
System - Pocomoke Sound 
No. of Random Trawls Made - 11 
No. of Fixed Trawls Made - 3 
No. of Species - 18 



















blui: crab, adult ti:mah: 
sand shrimp 
mud crab spp 
grass shrimP. spp 
skel~ton s!mmp spp 
mvs1d shrimp 
moon snail 
drill & snail spp 
brittle/serpent star spp 
worm spp 
little (dwarf) surf clam 
leech spp 
Number 

















































All Species Combined 11,011 
Table 135. 
:\lonth - December, 1999 
System - Elizabeth River 
No. ofRamlom Trawls Madi: - 0 
No. of Fixed Trawls Made - 8 





























blue crab, male 
blui: crab, juvenile female 
gizzard shad 
\Vhite shrimp 
spider crab, 6 spine 
pink shrimp 
blue crab, sex unknown 












blue crab, adult 11:male 
mud crab spp 
sand shrimp 
!!rass shrimr spp 





slipper shell spp 
Number 






































































































































































































































































































































































































~) Table 136. 
:\lonth - Lkc.:mber. 1999 
I System - All - Pooled 
-;::J' ~o. of Random Trawls Made - 91 ',\ (_:.) No. ofFixcd Trawls Made - 36 
bf' No. of Sp.:cies - 74 Adjusted Percent of Catch Excludes 8ay Anchovy and Hog choker ' ) Number Percent Catch Adjusted Number Average Standard :\linimum Maximum . -~. Species of Fish Frequency of Per Percent of ofFish Length Error Length Lcngth (All) Catch Trawl Catch YOY (mm) (length) (mm) (mm) 
-:5' bav anchovy 79,893 121 77.30 629.08 79.196 47 0.18 14 85 ~-/, Atlantic croaker 10,953 101 10.60 86.24 64.97 10.843 45 0.41 7 204 hogchoker 6,602 44 6.39 51.98 2.797 71 0.91 15 168 wh'ite perch 872 34 0.84 6.S7 s:11 10 146 1.28 72 254 
blue catfish 642 9 0.62 5.06 3.81 14 258 3.13 82 ", .,.,_ 
-:::5~, sfot 592 37 0.57 4.66 3.51 592 121 0.53 93 200 J b u.: crab, male 551 51 0.53 4.34 3.27 46 1.52 12 ISO blue crab, juvenile female 484 49 0.47 3.81 2.87 37 1.12 7 136 
thread tins 1ad 381 22 0.37 3.00 2.26 85 0.63 58 136 
blackcheek tonguefish 358 40 0.35 2.82 2.12 260 90 1.9 l 40 171 
-;::f" s i I vcr p.:rch 284 15 0.27 2.24 1.68 282 110 1.16 73 174 I white shrimp 227 30 0.22 1.79 1.35 129 104 l.32 54 151 / smallmouth flounder 129 26 0.12 1.02 0.77 82 1.32 39 114 
northern searobin 112 29 0.1 l 0.88 0.66 Ill 74 1.79 36 131 
gizzard shad 84 20 0.08 0.66 0.50 67 154 6.84 74 347 
~\ 
,, hi tc catfish 79 9 0.08 0.62 0.47 2 222 7.17 106 393 
·I ovster toadtish 77 12 0,07 0.61 0.46 198 8.21 45 323 
,,,I roughneck shrimp 74 20 0,07 0.58 0.44 
wealdish 70 18 0,07 0.55 0.42 63 151 6:2s 56 398 
' blue crab. adult female 69 24 0.07 0.54 0.41 145 2.29 100 195 
-:!'') summer flounder 68 24 0,07 0.54 0.40 4i 277 8.71 158 484 alewife 64 7 0.06 0.50 0.38 64 Ill 1.21 92 133 ,/ northern gipetish 57 28 0.06 0.45 0.34 121 3.54 53 181 
nakcd go v 56 12 0.05 0.44 0.33 
51 
35 1.09 19 50 
kingtisn spp 51 17 0.05 0.40 0.30 Ill 2.67 71 163 
~ cha1111el catfish 45 9 0.04 0.35 0.27 0 303 6.87 162 428 · f channel (smooth) whelk 36 13 0,03 0.28 0.21 squid srip 33 13 0.03 0.26 0.20 35 l.33 21 58 spotted iake 31 19 0.03 0.24 0.18 31 64 2.88 33 96 
I Atlantic menhaden 27 II 0,03 0.21 0.16 26 118 6.29 79 231 
~' 
seaboard gobv 23 16 0.02 0.18 0.14 38 l.63 ,, 54 •\ 38 
') pink shrimp • 22 14 0.02 0.17 0.13 78 3.89 105 spider crab, 6 spine 22 13 0.02 0.17 0.13 
star drum 20 4 0.02 0.16 0.12 85 2:97 52 104 
ti::ather blennv 19 10 0.02 0.15 0.11 69 3.95 26 94 
~) 
black scabass 19 5 0,02 0.15 0.11 i 175 8.35 63 228 
striped bass 17 II 0.02 0.13 0.10 3 261 25.07 106 584 
banded drum 17 9 0.02 0.13 0.10 85 6.61 24 122 
skillettish 14 9 0.01 0.11 0.08 45 2.19 36 62 
mantis shrimp 14 7 0.01 0.11 0.08 66 5.03 40 100 
~~ blue crab, sex unknown 13 7 0.01 0.10 0.08 17 1.65 7 28 .. '' clearnose skate 13 5 0.01 0.10 0.08 396 23.40 249 449 __; Atlantic silverside 12 8 0.01 0.09 0.07 Ii 73 3.75 52 100 
Atlantic cutlasstish 10 2 0.01 0.08 0.06 250 10.39 219 329 
1.:llvtish shp 9 24 0.01 0.07 0.06 
2:80 
~-, 
lueback erring 9 5 0.01 0,07 0.05 9 84 68 95 
\ harvesttish 8 I 0.01 0.06 0.05 8 91 4.83 75 111 
.,,,/ striped anchovy 8 I 0.01 0.06 0.05 8 89 1.95 84 100 
American eel 7 7 0.01 0.06 0.04 365 69.27 195 644 
~f' 
lined seahorse 7 5 0.01 0.06 0.04 54 3.27 41 63 
lm:descent swimming crab 7 2 0.01 0.06 0.04 (adv crab 7 2 0.01 0.06 0.04 
6:10 j rock crab 6 5 0.01 0.05 0.04 21 10 44 
' 
lesser blue crab 5 4 0.00 0.04 0.03 
spotted seatrout 5 3 0.00 0.04 O.D3 167 20:33 113 219 
~) 
spider crab. common 5 3 0.00 0.04 0.03 
10:68 striped searobin 4 4 0.00 0.03 0.02 82 51 100 
knobbcd whelk 4 3 0.00 0.03 0.02 j Ii09 American shad 3 3 0.00 0.02 0.02 134 100 154 
red drum 3 2 0.00 0.02 0.02 160 97.84 52 355 bf) Atlantic thread herring 2 2 0.00 0.02 0.01 101 29.00 72 130 windowpane 2 2 0.00 0.02 0.01 134 IO 1.00 33 235 horseshoe crab 2 2 0.00 0.02 0.01 203 12.00 191 215 
brown shrimp 2 2 0.00 0.02 0.01 69 4.00 65 73 
hickorv shad 2 I 0.00 0.02 0.01 152 2.00 150 154 
~) 
fringed flounder 2 I 0.00 0.02 0.01 6 99 3.00 
96 102 
scup I I 0.00 0.01 0.01 87 87 87 
Atlantic herring I I 0.00 0.01 0.01 70 70 70 
black drum 1 I 0.00 0.01 0.01 194 194 194 
tessellated darter I I 0.00 0.01 0.01 61 61 61 
~-
green goby I I 0.00 0.01 0.01 36 36 36 






Table 136. ( continued) 
;\lomh - Dcccmbcr. 1999 
System - All - Pooled 
No. of Random Trawls Made - 91 
No. of Fixed Trawls Made - 36 
No. of Species - 74 
Adjusted Percent of Catch Excludes Bay Anchovy and Hogchoker 
Number Percent 
Specks of Fish Frequency of 
(All) Catch 
v.:ined rapa whelk I I 0.00 
sand shrimp 95 
mud crab spp 70 
g_rass shrimp SPP. 53 
nght-hand hermit crab spp 29 
worm s?p 28 
mvsid s 1rimp 17 
dril I & snail spp 14 
moon snail 13 
bent mussel 12 
skeleton shrimp spp 9 
ovster, common 9 
\VCd!!e ra1iia clam (Atlantic) 9 
Amphipo spp 9 
blood ark/clam 8 
'.J(1ho!! clam 6 
. ippl!J" shell spb 5 
commensal cm sp~ 4 
little (dwart) surf cam 4 
big-clawed snapping shrimp 3 
saiid dollar 3 
leech spp 3 
transverse ark ( clam) 3 
brittlc/scqient star spp 2 
macoma clam spp 2 
ribbed mussel 2 
tlat-browed(coastal) mud I 
forbcs common sea star I 
son-shell clam I 
voldia spp. (clam) I 
Stout razor clam (tagelus) I 
-·--------·-................................................... .......................... 
































Tables 137-148: Station comments for the Chesapeake Bay, tributary, and secondary 
water systems sampling by month. Comments are used to note 
unusual circumstances, concerns which may have occurred, or other 
items ofinterest which cannot be placed in some pre-defined variable. 
No attempt has been made to correct grammatical mistakes. 
A. The 'Stat.# or River Mile' refers to the actual station number 
if a random station, or river and river mile if a fixed station. 
The 'Record Number' indicates a consecutive number of 
comments for a given station. Due to the limited variable 
length, many comments may be placed on more than one line 
(ie., multiple record numbers). Records pertaining to vessel 
speed over ground were removed since they are now 




System & Stat# or 






JA990l 14 15 
JA990114 15 










RA9901 l9 RAIO 
YK9901 l l 5 
YK9901 l l 5 
YK9901 l l 8 
YK9901 II 8 
Table 138. 
February 1999 
System & Stat# or 


























MOVED STATION FROM ORG!NIAL LOCA T!ON/ OUTSIDE OF CREEK TO FIND CORRECT . 
2 DEPTH. 
MOVED ORGINAL ST A T!ON I OUTSIDE OF CREEK TO FIND CORRECT DEPTH. 
l DEAD PINK SHRIMP §70MM . 
CAUGHT A CRAB POT. 
THIS STATION WAS A RETOW. HUNG IN FIRST FEW SECONDS OF TOW. SECOND. 
2 TOW HAD A FEW BUMPS ... LAST FEW SECONDS OF TOW. BROKE TICKLER CHAIN .. 
I TEMPERATURE IS CORRECT. TOWED RIGHT OFF THE END OF SURRY NUCLEAR. 
2 STATION ... WARM WATER DISCHARGE CANAL. 
1 ATLANTIC STURGEON CAUGHT AND TAGGED DORSAL FIN NO. 13003 . 
1 NO HABIT AT DAT A COLLECTED. 
1 3:50 INTO TOW CAUGHT SOMETHING IN NET. POUND NET POLE ON CHAIN. 
I NO ENDING LAT OR LONGS WRITTEN DOWN FOR THIS STA T!ON . 
1 BROKEN TICKLER CHAIN (ROCKS AND POUND NET POLES IN NET) . 
1 NO SURFACE HYDRO DATA COLLECTED FOR THIS STATION DUE TO DEPTH. 
1 NO ENDING LAT OR LONGS FOR THIS STATION. 
2 BROKE TICKLER CHAIN, KNOT SLIPPED DOWN PAST THE COD END. 
1 NO HABITAT DAT A COLLECTED. 
1 HYDROLAB'S BA TTER!ES RAN OUT. NO SALINITY OR DO, NO SECCHI AND NO . 
2 VESSEL SPEED RECORDED FOR THIS STATION. 
I THIS STATION WAS A RETOW. COULD NOT GET NET ON BOARD BOAT .. 



























1 DEAD HORSESHOE CRAB . 
NO AIR TEMPERATURE RECORDED FOR THIS STATION. HUNG IN FIRST MINUTE OF. 
TOW. BROKE TICKLER CHAIN .. 
BROKE TICKLER CHAIN . 
ONLY BOTTOM HYDRO COLLECTED FOR THIS STATION DUE TO DEPTH .. 
BROKE TICKLER CHAIN. 
MOVED ST A TION WEST OF THE HAMPTON ROADS BRIDGE TUNNELL . 
TEMPERATURE FOR SURFACE AND BOTTOM ARE CORRECT READINGS. STATION OFF. 
SURRY NUCLEAR POWER STATION WARM WATER DISCHARGE CANAL. 
STURGEONTAGGED#l3015. 
ONLY SURFACE TAKEN FOR THIS STATION DUE TO DEPTH .. 
CAUGHT A CRAB POT IN THE NET. 
CAUGHT A SMALL TERAPIN TURTLE . 
TICKLER CHAIN BROKE . 
BROKE TICKLER CHAIN . 
BROKE TICKLER CHAIN . 
SPECIES CODE 103 (ANCHOVIES) ONLY SUBSAMPLE, NO INDIVIDUAL LENGTHS. 
THIS STATION \VAS RETOW DUE TO GILL NET IN THE WAY. 
SPECIES CODE 103 (ANCHOVIES) ONLY SUBSAMPLE, NO INDIVIDUAL LENGTHS . 
BROKE TICKLER CHAIN. 
ONE MENHADEN WITH LESION . 
BROKE TICKLER CHAIN .... NO BOTTOM HYDRO DAT A COLLECTED FOR THIS STATION. 















































System & Stat# or 

























A ril 1999 
System & Stat# or 
































































































SPECIES CODE 621 (MANTIS SHRIMP) I DEAD. 
STATION I NEEDS TO BE DELETED FROM MAP COORDINATES. COORIDINA TES , 
PUTS STATION ON LAND (PHOEBUS), STATION MOVED .. 
TOW DURATION OF 4.5 MINUTES. DOOR FLIPPED IN MUD BANK, 
TOW DURATION ONLY 3 MINUTES ... KEPT TOW (HANG) , 
NO ENDING LAT OR LONGS FOR THIS STATION, , 
THIS STATION WAS A RETOW.,.,DOOR FLIPPED, 
DEPTH WAS APPROXIMATED. DEPTH WAS WRITTEN DOWN WRONG. USED DEPTH ON. 
CHARTS. 
NO VESSEL SPEED RECORDED FOR THIS STATION, 
THIS STATION WAS A RETOW.,,.DRAGG!NG SOMETHING, 
CAUGHT A BIG PIECE OF CABLE IN NET. 
THIS STATION WAS A RETOW. 
DOOR FLIPPED. 
DEPTH WAS AVERAGED. STARTED IN 58 FLENDED AT 36 FT .. 
ENDED TOW IN 50 FT OF WATER. STARTED WITH 13.6 FT, 
NO HYDRO DATA COLLECTED FOR THIS STATION. HYDRO PROBLEMS,, 
NO SECCHI DATA COLLECTED FOR THIS STATION. 
SPECIES CODE I 16 (BROWN BULLHEAD) NO MEASUREMENT.ONLY I FISH. , 
NO SECCHI DATA COLLECTED FOR THIS STATION. 
NO ENDING LAT OR LONGS COLLECTED FOR THIS ST A TION . 
THIS STATION WAS A RETOW. NET FILLED UNABLE TO GET ON BOARD BOAT. 
CAUGHT AN EEL POT. 
Comment 
STATION IO WAS REPLACED BY BACKUP IO .. 
NO SECCHI DATA COLLECTED FOR THIS STATION, 
TICKLER CHAIN BROKE AT 2:30 MINUTES INTO TOW. , 
SPECIES CODE 28 (HICKORY SHAD) CONFIRMED, MTM , 
RIPPED COD END OF NET. SWITCHED NETS FROM Al2 TO A04, THIS STATION. 
WAS A RETOW. HUNG ON SOMETHING .. 
CAUGHT A CRABPOT IN NET .. 
NO VESSEL SPEED RECORDED FOR THIS STATION. 
DOORS FLIPPED LA TE INTO TOW. , 
BROKE TICKLER CHAIN .. 
NO SECCHI DATA COLLECTED FOR THIS STATION. 
SPECIES CODE 15 I (HOGCHOKERS). SUBSAMPLE TAKEN BUT ONLY CUPS COUNTED , 
AND NO COUNTED FISH (CUP). 51 CUPS THROWN OVER BOARD. BUT NO COUNT. , 
THIS STATION WAS A RETOW. TOOK AN HOUR TO FINALLY START SECOND TOW .. 
MAJOR HANG. BROKE TAG LINE IN HALF. SOME HOW BROKE FREE .. 
NO VESSEL SPEED RECORDED FOR THIS STATION. 
SPECIES CODE I 5 I (HOGCHOKERS) ONLY A COUNTED SUBSAMPLE TAKEN .. 
NO INDIVIDUAL FISH MEASURED .. 
MOVED STATION 11. USED BACKUP STATION. ORGINAL STATION IN WARE RIVER . 
MOVED IT TO THE NORTH RIVER. 
MOVED STATION 12. USED BACKUP STATION. ORGINAL STATION IN WARE RIVER. 
MOVED IT TO THE EAST RIVER . 
CAUGHT A CRAB POT ON TICKLER CHAIN . 
DEEPEST WATER THAT WAS FOUND. STRATUM >30FT .. 
SCOUT II WENT OUT HALFWAY THROUGH SAMPLE. READINGS ARE SLIGHTLY OFF . 
CAUGHT AN OLD ANCHOR. 
THIS STATION WAS A RETOW. HUNG AT 45 SECONDS, NET IN 2 PIECES .. 
MOVED STATION. RETOW .. BROKE TICKLER CHAIN , 
SURFACE D.0. TOO HIGH. DID NOT ENTER READING .. 
SWITCHED BACK TO SCOUT lI DATA LOGGER. 
NO VESSEL SPEED RECORDED FOR THIS STATION. 
MANY BLUE CRABS. SUBSAMPLE, REMAINDER COUNTED AND DISCARDED .. 
SUBSAMPLE SEPARATED BY SEX AND RATIO APPLIED TO DISCARD. 
SUBSAMPLE MAY BE BIASED TOWARDS LARGER INDIVIDUALS - PJG. 
AIR TEMPERATURE NOT RECORDED FOR THIS STATION. 
RECREATIONAL FISHERMAN IN LOCATION OF STATION, USED BACKUP ST A TION , 
SPECIES CODE 37 (MENHADEN) ONE LESIONED FISH. 




System & Stat# or 













RA9905 IO 8 
RA99051 I RA25 













System & Stat# or 







GW99061 I I 
GW99061 I 2 
















NO SECCHI DAT A COLLECTED FOR THIS STATION . 
NO SECCHI DATA COLLECTED FOR THIS STATION. 
TICKLER CHAIN BROKE AT THIS ST A TION . 
QUESTIONABLE ENDING COORDINATES. 
LAST STATION DUE TO VESSEL FAILURE. TRANSMISSION?'??. 
SOME INFO, SPOT, CRABS. ENTERED IN PREVIOUS ST A TION . 
2 80ARD MESSING UP . 
I THIS STATION WAS A RETOW. HUNG AT 2:00 MINUTES. 
I BROKE TICKLER CHAIN ... GOT HUNG ON THE WAY UP WITH THE NET. 
I I MENHADEN WITH LESION (QUESTIONAI3LE ... LOOKS LIKE AN ABRASION). 
I THIS STATION WAS RETOW. MOVED STATION UP RIVER TO AVOID HANG. 
I THIS STATION WAS A RETOW, DOOR FLIPPED . 
I THIS STATION WAS A RETOW, NET HUNG ON THE WAY UP . 
I [JUMP@ I :26 MINUTES INTO TOW .... PROBLEMS WITH HYDROLAB 4. 
I NO SECCHI DATA COLLECTED FOR THIS STATION. 
I VESSEL SPEED NOT RECORDED. 
I 4 MEASURED SPOT (33) WITH FIN ROT, I MEASURED GRAY TROUT WITH FIN ROT. 
I VESSEL SPEED NOT RECORDED. 
2 I :30 LEFT INTO TOW HUNG, BROKE FREE, I3ROKE TICKLER CHAIN . 
I VESSEL SPEED NOT RECORDED. 
I VESSEL SPEED NOT RECORDED. 
I NO SECCHI DAT A COLLECTED . 
I I MENHADEN WITH FIN ROT. 
I VESSEL SPEED NOT RECORDED. 
I VESSEL SPEED NOT RECORDED. 
Record 
Number Comment 
NO VESSEL SPEED COLLECTED FOR THIS STATION . 
NO SECCHI DAT A COLLECTED FOR THIS ST A TION . 
BROKE TICKLER CHAIN . 
ONLY BOTTOM HYDRO DAT A COLLECTED FOR THIS STATION DUE TO DEPTH OF 6 FT . 
2 OF WATER .. 
I ONLY BOTTOM HYDRO DAT A COLLECTED FOR THIS STATION, DUE TO DEPTH OF 5FT . 
I USED BACK-UP STATION, ON OYSTER GROUNDS .. 
I USED I3ACK-UP STATION. WE WERE NOT ABLE TO DO ST. 3 (OY GROUNDS). 
2 BACK-UP 3 WAS UP CRANES CREEK, SO WE USED BACK-UP ST. 2 .. 
I CAUGHT A CRAB POT. USED SCOUT ll HYDROLAB, COULDN'T GET SURVEYOR 4. 
2 TOWORK. . 
I BROKE TICKLER CHAIN. SECCHI DATA NOT COLLECTED FOR THIS STATION . 
I BROKE TICKLER CHAIN. COUPLE OF BUMPS THROUGHOUT TOW. 
I CAUGHT A CRAB POT. 
I THIS STATION WAS A RETOW. FIRST TOW DEPTH OUT OF RANGE. 2 MINUTES . 
2 INTO TOW, DEPTH WENT FROM 10 TO 20 FT. MOVED STATION 60 FT UP RIVER. 
I BROKE TICKLER CHAIN . 
I TICKLER CHAIN BROKE . 
I COULDN'T FIND CORRECT DEPTH .. SHOULD BE 30 FT ONLY COULD FIND 23 FT . 
2 BOTTOM DO READING CORRECT .. 
BROKE TICKLER CHAIN I :36 MINUTES INTO TOW . 

















-=J'\ ) Table 143 . ./ 
July 1999 
-::J) System& Stat# or Cruise No. River Mile 
CL990706 II 
~~- CL990707 38 \ CL990707 38 I 
/ CL990707 40 
CL990707 41 
-;!!) CL990707 47 CL990706 72 CL990706 T2 
CL990706 72 
:;$\ CL990707 86 1 CP990715 3 
CP990715 CP03 
CP990715 CP05 
~~\ JA990716 4 ) JA990716 5 
JA990716 5 
b:$) JA990716 7 JA990716 8 JA990716 14 
I JA990716 14 
I JA990719 15 
~-· ) JA990719 15 
JA990719 20 
JA990716 JA05 





















I RETOW - OUT OF DEPTH ST RAT A . 
HYDROLAB NOT WORKING. USED THERMOMETER AND REFRACTOMETER .. 
2 USED KEMMERER BOTTLE. NO DO FOR SURFACE AND BOTTOM. 
USED THERMOMETER AND REFRACTOMETER. NO 0.0. READINGS .. 
USED THERMOMETER AND REFRACTOMETER. NO D.O. READINGS . 
USED THERMOMETER AND REFRACTOMETER. NO D.O. READINGS .. 
TOO MUCH WATER AT STATION -ALTERNATIVE STATIONS HAD BOATS NEARBY. 
2 MOVED STATION CLOSE TO RANDOM 8 . 
3 NO HYDRO SURFACE DATA - STATION WAS SHALLOW . 
USED THERMOMETER AND REFRACTOMETER. NO 0.0. READINGS . 
MOVED STATION. BEASLEY BAY AREA. 
SA V CAUGHT IN NET WAS DEAD .. 
SPONGE CAUGHT IN NET WAS DEAD. 
NO WIND SPEED RECORDED . 
NO WIND SPEED RECORDED . 
2 RAPA EGGS FOUND IN TOW. 
I NO WIND SPEED RECORDED . 
I RETOW BECAUSE OF LOOSE TAG LINE . 
I NO WIND SPEED RECORDED . 
2 TICKLER CHAIN BROKE. 
I MOVED ST A TION OUT OF RESTRICTED AREA. 
2 GRAVEL (SMALL ROCKS) IN THE HABIT AT . 
RETOW. NET MAY NOT HA VE BEEN ON BOTTOM . 
NO VESSEL SPEED RECORDED . 
NO VESSEL SPEED RECORDED. 
2 BROKEN TICKLER CHAIN . 
STATION I DONE INSTEAD OF STATION 2. RIPPED NET ON STATION 2 .. 
2 USED BACKUP STATION I. 
NO VESSEL SPEED RECORDED FOR THIS STATION. 
SPECIES CODE 28 (HICKORY SHAD) BROUGHT BACK TO LAB AND ID .. 
BUMP I MINUTE INTO TOW. 
CAUGHT A CRAB POT . 
I WEAKFISH WITH SORES, POSSIBLY DUE TO NET DAMAGE. 




System & Stat# or 







































RA99081 I 22 






































































ONE CREW MEMI3ER SEASICK. LOTS OF FISH, ROUGH. BUSY, VERY HECTIC.. 
SOME DAT A MAY BE MISSING FOR SOME STATIONS - AIR TEMP, SOG, ETC .. 
MISSING AIR TEMP . 
MISSING AIR TEMP . 
MISSING AIR TEMP . 
LOGGERHEAD TURTLE. STATUS-HEAL THY. LENGTH=689 WIDTI-I=652. 
RETOW THREE TIMES. STARTED NEW DATASHEET .. 
MISSING SPEED OVER GROUND AND AIR TEMP . 
MISSING AIR TEMP .. 
MISSING SPEED OVER GROUND. 
MISSING VESSEL SPEED . 
RETOW - MAY NOT HA VE BEEN ON BOTTOM . 
NO AIR TEMP. RECORDED . 
NO AIR TEMP. RECORDED. 
MISSING AIR TEMP . 
MISSING AIR TEMP AND COMPASS HEADING. 
NO DEPTH RECORDED . 
CAUGHT 3 CRAB POTS, RETOW & MOVED STATION ACROSS RIVER. 
SECOND TOW CAUGHT I CRAB POT. 
CAUGHT I DIAMONDBACK TURTLE . 
RAN AT 800 RPM. 
ST A. 3 MOVED - LOWERED RPM'S TO 800 TO HA VE ENOUGH ROOM TO TRAWL . 
HYDROLAB MEMBRANE BAD. NO 0.0. FOR THIS STATION. 
RECOVERED NET, USED STATION 3 INSTEAD OF 4 . 
NO WIND SPEED OR SECCH! DEPTH RECORDED . 
NO SECCHI DEPTH RECORDED . 
THIS STATION WAS A RETOW. NET TWISTED. 
TICKLER CHAIN BROKE. CAUGHT BIG LOG .. 
SPECIES CODE 314 (BLUE CA TF!SH) ONLY A SUBSAMPLE. NO INDIVIDUAL . 
LENGHTS .. 
MOVED STATION SLIGHTLY DUE TO DREDGE . 
NO WIND SPEED RECORDED. 
THIS STATION WAS A RETOW. NET NOT ON BOTTOM . 
THIS STATION WAS A RETOW. CAUGHT A CRABPOT. 
NO DEPTH RECORDED FOR THIS STATION. 
NUMBER OF BAY ANCHOVIES CORRECT. PAN 99 = 28,750. 
RED TIDE PRESENT. 
CAUGHT I CRAB POT . 
COULD NOT FIND RIGHT DEPTH STRATA. 
TICKLER CHAIN BROKE . 
I MIN. INTO TOW HUNG ON TRAP STAKE, RETOW - 2:20 INTO TOW, HIT SNAG . 
TICKLER CHAIN BROKE ON RETOW . 
TICKLER CHAIN BROKE . 
JELLYFISH WERE MOSTLY CHRYSAORA AND AURELIA . 
TICKLER CHAIN BROKE. JELLYFISH ABOUT 90% CHRYSAORA & SOME AURELIA. 
NEW NET AND NEW DOORS USED AT ALL STATIONS STARTING AUGUST I . 
JELLYFISH MOSTLY CHRYSAORA & AURELIA. 
NO BOTTOM SALINITY TAKEN . 
JELLYFISH MOSTLY CHRYSAORA & AURELIA . 
JELLYFISH MOSTLY CHRYSAORA & AURELIA . 
90% OF JELLYFISH ARE CHRYSAORA. 
JELLYFISH WERE CTENOPHORES ONLY . 




























r1.~ Table 145. _;I
'· 
Se tember 1999 
~\ 
System & Stat# or 
J Cruise No. River Mile 
CL990908 5 
i CL990908 II 
f CL990908 14 CL990909 17 CL990909 22 CL990909 25 ~ CL990909 29 CL990920 43 CL990908 69 CL990909 74 CL990909 77 JA990921 I JA990921 5 
I JA990921 7 
~) JA990921 8 JA990921 12 
t$) JA990923 15 JA990923 20 JA990923 JA35 
JA990923 JA40 








System & Stat# or 
Cruise No. River Mile 
CL991020 3 
CL991020 12 
GW99101 I I 


























































NO AIR TEMP., WIND SPEED, OR WIND DIRECTION RECORDED FOR THIS ST A TION . 
RETOW. 
SECCHI DEPTH NOT RECORDED . 
TICKLER CHAIN BROKE . 
JELLIES WERE CTENOPHORES . 
JELLIES WERE CTENOPHORES . 
JELLIES WERE CTENOPHORES. 
RETOW - NET MAY NOT HA VE BEEN ON BOTTOM . 
RETOW, DOOR FLIPPED . 
JELLYFISH WERE MOON JELLIES . 
JELLYFISH WERE CTENOPHORES . 
PARTIAL CRAB-POT CAUGHT ON TICKLER CHAIN. 
TICKLER CHAIN BROKE, HOLE IN NET. 
VESSEL SPEED NOT RECORDED . 
MOVED STATION - ORIGINAL STATION IN RESTRICTED ZONE . 
COULD NOT FIND CORRECT DEPTH AT STATION - MOVED I MILE UP RIVER. 
STATION MOVED OUT OF CABLE AREA. 
SA V WAS COONT AIL . 
SA V WAS COONT AIL . 
SA V WAS COO NT AIL . 
NO SURFACE HYDROGRAPHICAL DATA. DEPTH WAS 6 FT .. 
DEPTH NOT RECORDED . 
CAUGHT A CRAB POT AT THIS STATION . 
TICKLER CHAIN BROKE . 
THIS STATION WAS A RETOW. NET NOT RIGHT (SIDE-UP) . 
SPECIES CODE 151 NO INDIVIDUAL LENGTHS. JUST A COUNT. 
Comment 
USED BACK-UP NET, UNKNOWN NET NUMBER. 
ONE DOOR FLIPPED . 
STATION I WAS DONE INSTEAD OF STATION 3. COULDN'T GETTO STATION 3. 
THIS STATION WAS A RETOW. CAUGHT2 CRAB POTS IN FIRST TOW .. 
TRAWL HUNG IN MUD BANK WITH IO SECONDS LEFT IN TOW . 
NO SECCHI DEPTH RECORDED . 
NO SECCHI DEPTH RECORDED . 
NO SPEED RECORDED . 
BROKEN TICKLER CHAIN. 
NO AIR TEMP. RECORDED. 
THIS ST A TION WAS A RETOW . 
CAUGHT AN EEL POT IN NET . 
SPECIES 32 (WHITE PERCH), I 51 (HOGCHOKERS), 597 (WHITE SHRIMP) ONLY . 
A COUNT. NO INDIVIDUAL LENGTHS. ACCIDENTL Y SPECIES THROWN OVER BOARD . 
WITHOUT BEING MEASURED. 
ONE OF ONE MENHADEN WITH LESION . 
NIBBLE 50 SECONDS REMAINING IN TOW. BROKE TICKLER CHAIN .. 
RETOW - MAY NOT HA VE BEEN ON THE BOTTOM . 
NO SECCHI READING TAKEN FOR THIS STATION. 
BROKE TICKLER CHAIN. BUMPED 3 MINUTES INTO TOW .. 
THIS STATION WAS A RETOW .. 





System & Stat# or Record 
Cruise No. River Mile Number 
CL991 I 18 3 
CL991 l 18 3 2 
CL991 l 18 10 
CL991101 15 
CL991 l 18 19 
CL991 IOI 26 
CL991 I IO 34 
CL991 l lO 35 
CL991 l lO 36 
CL991118 66 
CL991 I 10 84 
CL991 I IO 86 
JA991 I 12 I 
JA991 I 12 I 2 
JA991 I 12 I 3 
JA991 I 12 5 
JA991 I 12 7 
JA991 I 12 7 2 
JA991 I 12 7 J 
JA991 I 16 20 I 
JA991 I 16 20 2 
JA991116 20 3 
JA991 I 12 JAIJ I 
JA991 I 16 JA27 I 
JA991 I 16 JAJ5 I 
JE991117 JEOO I 
JE99l I 17 JEOO 2 
JE991 I 17 JEDI I 
JE991117 JE02 I 
JE991 I 17 JE02 2 
JE991 I I 7 JE02 3 
JE991 I 17 JE02 4 
JE991 I I 7 JE02 5 
JE991 I 17 JE02 6 
MB991105 I I 
MB991 l05 4 I 
MB991105 4 2 
MB991105 13 I 
MB991105 MB04 I 
RA991108 2 I 
RA991108 2 2 
RA991108 3 I 
RA991108 8 I 
RA991109 21 I 
RA991108 RAIS I 
RA991109 RA25 I 
RA991109 RA35 1 
RA991109 RA40 1 
YK991103 I I 
YK991102 II I 
YK991102 11 2 
YK991102 19 I 
YK991103 20 I 
YK991102 YKJO I 
YK991102 YK35 I 
YK991102 YK35 2 
Comment 
ANNOMETER NOT READING . 
DEPARTED FOR SUNSET MARINA (HAMPTON.VA). 
ANNOMETER NOT WORKING . 
THIS STATION WAS A RETOW. HEADING AGAINST CURRENT. 
RETURNED TO VIMS . 
THIS ST A TION WAS A RETOW. FIRST TOW NOT ON BOTTOM . 
DEPART DELTAVILLE. 
THIS STATION WAS A RETOW. (LEFT DEPTH STRATA). 
l3ROKE TICKLER CHAIN . 
ANNOMETER NOT WORKING. 
TICKLER CHAIN BROKE . 
ARRIVE AT VIMS. 
POWER TO COMPUTER LOST AT Al30UT I 330. JOURNAL FILE TS99 I I 08.AAB WAS . 
LOST AS A RESULT. STATIONS 7,8,101,1.5.105,3,13,9,113 WILL BE. 
DIFFICULT TO CHECK FMB DOWNLOAD TO ERROR CHECK -PJG 11/18/99. 
BROKE TICKLER CHAIN . 
UNKNOWN NET NUMBER . 
USED NEW TICKLER CHAIN . 
LOTS OF ST AR DRUM ALL DAY . 
ENGINE RPM 800 INSTEAD OF 900. 
SPECIES CODE 614 (BLUE CRAB, SEX UNKNOWN) ONLY A SUBSAMPLE NO. 
INDIVIDUAL LENGTHS - . 
NET HUNG WITH 20 SECONDS LEFT IN TOW, BROKE TICKLER CHAIN . 
DEPARTED FROM KINGSMILL, RETURNED TO KINGSMILL. 
NO BOTTOM HYDRO TEMP OR SALINITY RECORDED FOR THIS STATION . 
LARGE TIMBERS IN NET. 
SITE DIRECTLY OFF IMPACT AREA IN CHANNEL. 
LOCATION IN SHALLOW AREA DIRECTLY OVER IMPACT AREA. 
ELIZABETH RIVER FACT FINDING MISSION FOR VDOT. 
WESTERN BRANCH CHANNEL STATION. 
SECCHI AND AIR TEMP MISSING. 
D.O. SEEMS RATHER HIGH ON BOTTOM. 
ALL CRABS MEASURED AS SP. CODE 614. 
D.O. DELETED. VALUE OUT OF RANGE . 
ONLY BOTTOM HYDRO DATA COLLECTED DUE TO DEPTH. 
ONLY BOTTOM HYDRO DATA COLLECTED DUE TO DEPTH OF 4-5 FEET OF WATER . 
THIS STATION WAS A BACKUP STATION . 
SPECIES CODE 6141 NO INDIVIDUAL LENGTHS ONLY A COUNT .. 
DEPARTED FROM VIMS AND RETURNED TO VIMS. 
CAUGHT CRAB-POT. 
UNKNOWN NET NUMBER. 
UNKNOWN NET NUMBER. 
ANEMOMETER NOT REGISTERING . 
DEPARTED FROM DELTAVILLE.. 
HAD TO RE-CALl8RATE HYDROLAB D.O .. 
CAUGHT A CRAB POT . 
CAUGHT A CRAB POT AND BROKE TICKLER CHAIN . 
RETURN TO DELTA VILLE . 
DEPARTED FROM VIMS AND RETURNED TO VIMS. 
NO ENDING LAT OR LONGS WRITTEN DOWN FOR THIS STATION. 
45 SECONDS LEFT IN TOW HANG. TICKLER CHAIN BROKE . 
CAUGHT A CRAB POT IN NET. 
UNKNOWN NET NUMBER. 
THIS STATION WAS A RETOW .. 
THIS STATION WAS A RETOW. CAUGHT SOMETHING BIG IN NET. COULDN'T GET. 















































System & Stat# or 






















































































































PROBLEM WITH DISSOLVED OXYGEN PROBE . 
TICKLER CHAIN BROKE . 
D.O. READING FAUL TY· DELETED. 
D.O. READING FAULTY - DELETED. 
D.O. READING FAUL TY • DELETED. 
0.0. FAUL TY· DELETED. 
0.0. FAUL TY· DELETED. 
STATION 35 WAS DONE INSTEAD OF STATION 34. ST A TION 34 ON REEF .. 
CAUGHT A CRAB POT AT THIS STATION . 
0.0. FAUL TY· DELETED. 
0.0. FAUL TY· DELETED. 
HYDROLAB SONDE 0.0. CALIBRATION FAILED. 
I OUT OF I MENHADEN WITH LESION . 
NO SECCHI DEPTH RECORDED FOR THIS STATION. 
PROBLEMS W/ DEPTH· TOWED IN ZIG-ZAG MANNER TO MAINTAIN STRATA. 
THIS STATION WAS A RETOW, TAG LINE CAME OFF NET. TICKLER CHAIN BROKE . 
SECOND TOW .... TOWED AT 800 RPMS .. 
DEPARTED FROM KINGSMILL AND LEFT BOAT IN HAMPTON (SUNSET MARINA). 
THIS DATABASE SHOULD BE DAY 4. FIRST DAY (TS991201) DID NOT WORK. 
SO EVERY DATABASE IS OFF BY ONE. 
ALL 0.0. 's FOR THE DAY SEEM TO BE TOO LOW. 
DISSOLVED OXYGEN READING WAS QUESTIONABLE· DELETED. 
RETOW • NOT ON BOTTOM . 
COURSE ALTERED DURING TOW TO A VOID A GILL NET. 
NO 0.0. READINGS FOR THE ENTIRE DAY. HYDROLAB NOT WORKING CORRECTLY .. 
ALL READINGS WERE T<)O LOW AND NOT ENTERED INTO DATABASE .. 
STATIONS I AND 2 AT MOUTH OF WESTERN BRANCH IN CHANNEL OF IMPACT AREA. 
HYDRO AND ATMOS ASSOCIATED WITH ST A TION I . 
IMPACT SITE SHALLOW WATER. 
HYDRO AND ATMOS ASSOCIATED WITH STATION 5 . 
LITTLE SNAG IN TOW AT 4:30 MINUTES. ALL FINE. 
SNAG AT 2:00 MINUTES. BROKE TICKLER CHAIN. 
VEINED RAPA WHELK SHELL IN TOW. 
WESTERN BRANCH NEAR CHANNEL MARKER 9 . 
HYDRO AND ATMOS ASSOCIATED WITH STATION 3. 
LAMBERT BEND SITE· NEW. 
HYDRO AND ATMOS ASSOCIATED WITH ST A TION 7. 
SNAG DURING TOW AT 4:30 AND 4:45 MINUTES. ALL FINE. 
RE-TOW, MAY NOT HAVE BEEN ON BOTTOM. 
TICKLER CHAIN BROKE. 
THIS STATION WAS A RETOW. FIRST TOW ON SOMEONE'S OYSTER GROUND .. 
2 OUT OF I I MENHADEN WITH LESIONS• . 
3 OUT OF 5 MENHADEN WITH LESIONS . 
ONLY BOTTOM HYDRO DATA COLLECTED FOR THIS STATION. ONLY 6 FT OF WATER . 
CAUGHT A POUND NET POLE IN NET. 
I OUT OF 3 MENHADEN WITH LESIONS . 
DEPARTED FROM DELTA VILLE AND RETURNED TO DELTA VILLE. 
DEPARTED FROM VIMS AND RETURNED TO VIMS. 
D.O. FAUL TY· DELETED. 
D.O. FAULTY· DELETED. 
0.0. FAULTY· DELETED. 
D.O. FAUL TY· DELETED. 
0.0. FAUL TY· DELETED. 
NO SECCHI, NO AIR TEMPERATURE COLLECTED FOR THIS STATION.• . 
ANNOMETER NOT WORKING FOR THIS STATION . 
DEPARTED FROM VIMS AND RETURNED TO VIMS. 
D.O. READING FAULTY· DELETED. 
155 
Table 148. ( continued) 
December 1999 
System & Stat# or Record 
Cruise No. River Mile Number 
YK991203 II 
YK991203 II 2 
YK991202 14 
YK991202 14 2 
YK991202 15 
YK991202 15 2 
YK991202 16 




YK991202 20 2 
YK991202 20 3 
YK991203 YK02 I 
YK991203 YK05 I 
YK991203 YKIO I 
YK991202 YKl5 I 
YK991202 YK20 I 
YK991202 YK25 I 
BROKE TICKLER CHAIN . 
D.O. FAUL TY· DELETED. 
Comment 
NO SECCHI DATA COLLECTED FOR THIS STATION. 
D.O. READING FAUL TY· DELETED. 
ONLY BOTTOM HYDRO DAT A COLLECTED FOR THIS STATION DUE TO DEPTH OF ,ffT .. 
D.O. READING FAULTY· DELETED. 
ONLY BOTTOM HYDRO COLLECTED FOR THIS STATION DUE TO DEPTH OF 5FT .. 
SPECIES CODE l 5 l AND I 52 ONLY A SUBSAMPLE WAST AKEN. NO LENGTHS . 
HUNG 20 SECONDS INTO TOW .. 
SPECIES CODE 70 (SPOTTED HAKE) ONLY ONE COUNTED. NO MEASUREMENTS. 
THIS STATION WAS A RETOW. DID NOT FIND >30FT DEPTH. HUNG TWICE IN . 
LESS THAN A MINUTE INTO TOW .. 
NO AIR TEMPERATURE COLLECTED FOR THIS STATION. 
D.O. FAUL TY • DELETED . 
D.O. FAULTY - DELETED. 
D.O. FAUL TY· DELETED. 
D.O. READING FAULTY - DELETED. 
D.O. READING FAULTY· DELETED. 
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JS = Capt. John Smith 
FH = Fish Hawk 
Gear Type 
10 = Unlined/No Tickler 
33 = Lined/No Tickler 
43 = Unlined/Tickler 
OT= 16' Nets 
70 = Lined/Tickler 
108 = Lined/Tickler/China-V 
Sampling System 
F = Fixed 
R = Random 
C = Combination 
System 
YK = York River 
RA= Rappahannock River 
JA = James River 
CB = Chesapeake Bay 
MB = Mobjack Bay 
PK= Piankatank River 
AT= Atlantic Ocean 
GW = Great Wicomico River 
CP = Pocomoke Sound 
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Due to GPS distortion at upriver stations and to computer software 
control of the placement of figures on these maps, the locations shown 
may vary slightly from the actual stations occupied. For exact 
coordinates refer to Tables 2-13 (rivers) and 14-25 (bay). 
A single winter survey was conducted in February for the Chesapeake 
Bay to represent the period from January through March 1999. 
Fixed stations are represented by squares for each month. Figure 14 
shows the relative position and station numbers of the fixed stations. 
Solid lines mark regions of the rivers and segments of the bay. 









Note: Boxes indicate fixed river mile stations 

















































Note: Boxes indicate fixed river mile stations 








Note: Boxes indicate fixed river mile stations 





-------------- ------------------------------------------------------------- -- --
Figure 5 
37°00' 
Trawl Survey Station Locations 
,A.pri I, 1999 
76°40' 76°20' 
76°40' 76°20' 
Note: Boxes indicate fixed river mile stations 


















Note: Boxes indicate fixed river mile stations 






























































Note: Boxes indicate fixed river mile stations 














Note: Boxes indicate fixed river mile stations 




































Note: Boxes indicate fixed river mile stations 








Trawl Survey Station Locations 
September, 1999 
76°40' 76°20' 76°00' 
76°40' 76°20' 
Note: Boxes indicate fixed river mile stations 





































Note: Boxes indicate fixed river mile stations 











Note: Boxes indicate fixed river mile stations 
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Note: Boxes indicate fixed river mile stations 










Trawl Survey Fixed Station Locations 
1999 
76°40' 76°20' 76°00' 
76°40' 76°20' 76°00' 
172 








Geographic distribution, by month, of selected species. Density 
values represent total number of specimens caught. 
Due to GPS distortion at upriver stations and to computer software 
control of the placement of figures on these maps, the locations 
shown may vary slightly from the actual stations occupied. For 
exact latitude and longitude refer to Tables 2-25. 
A single winter cruise was conducted in February for the Chesapeake 
Bay during the period from January through March 1999. 
For purposes of clarity, if a second tow was performed at a given 
station, the second tow will be offset two minutes north and two 
minutes east from the original coordinates. 
The brief and long-fin squid are presented under one heading as 
"Squid Species". The three species of penaeid shrimp are also 
combined. Three of the blue crab categories (male, juvenile female, 
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Blue Crab - Adult Female, 





























































































Blue Crab - All, 1999 
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Blue Crab Juvenile Female, 
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Blue Crab - Male, 1999 
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Blueback Herring, 1999 
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Black Sea Bass, 1999 
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Northern Puffer, 199!3 
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Penaeid Shrimp, 1999 FEBRr~ 
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Smallmouth Flounder, 1999 
FEBRUARY 
1 





IL !l~!l j/_ff _/l_fl_b_flfl_ I! fl II fl fl fl ff ft f1 R If 


























































NUMBER CAUGHT: 8 = 1 to 9 EB = 10 to 99 fB = 100 to 999 = = 2. 1,000 








~ ~ ~ ~ ~,~ ~ ~."9)\.\,:"91\!o, \.~\kl~ \k)-~.--~;~,--ui--ll,} 












































































~ ~ ~ ~ \\c.., ~ ~ \\...\\o,~,~ ~ \k, ~ ~ ~ ~. ~! \\,, \.1-,, \lz, 
';' _,/ , ' / - -., -- I / ------ / - - - -- _, " , _, ' -~ -________. 











Squid Species, 1999 

















































































Striped Anchc>vy, 1999 
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Striped Bass, 1999 
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White Catfish, 1999 
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Monthly length frequency summaries for selected species. 
These figures represent all specimens of each species sampled in 
1999. 
The y a'<is represents the total number caught for each size class (in 
mm). 
For curve smoothing, the values plotted are a moving average of 
three of the number of fish caught at each millimeter length group; 
therefore fractional values can occur. 
The bottom plot on each page is a summary of all fish for the entire 
year. 
The values to the right of the month name on each plot represent 
the inclusive dates of the cruises during the month, in format year-
month-day. 
The catch per haul data presented here should not be used as a 
young-of-year (YOY) index. No distinction has been made in 
these calculations between YOY and older fish. 
The brief and long-fin squid are presented under one heading as 
"Squid Species". The three species ofpenaeid shrimp are also 
combined. Three of the blue crab categories (male, juvenile 
female, and adult female) are shown independently, as well as 
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~· 
iJ 
NO. MEAS. 17 S.E. S1:E 18.6 
NO. HAULS 118 MIN. SIZE 36 
1.0 
t'(\ CAT./HAUL 0. 1 MA:<. SIZE 302 0.0 I w 
~'. 
J ) JULY 990701 - 990719 NO. CGHT. 0 MENJ s1z::: 0 IJO. MEAS. 0 S.E. SIZE 
NO. HAULS 119 MIN. SIZE 
':J w CAT./HAUL - 0 MAX. SI:!:: J~ !l:. 0,.31 n AUGUST 990'30-l - 990819 
o.: 1 II II 
NO. CGHT. 2 MEAN S1:::: 20i 
,:; NO. MEAS. 2 S.E. SIZE 16 NO. HAULS 118 Ml~J. SIZE 191 $' CAT./HAUL - 0 MAX. SIZE ::~3 o.o I 
''l l~ SEPTEMBER 990907 - 990924 NO. CGHT. 45 MEAN Sl:E - 1 :5.3 
~· 
NO. MEAS. 45 S.E. SIZE 2 
NO. HAULS 122 MIN. Sl:E 106 
1.5 
I) ,, CAT./HAUL - O.+ MAX. SI::'. 179 0.0 I 
0.3., 
~: ,, 'J ~ ~ ~ OCTOBER 991004 - 991020 NO. CGHT. 3 MEAN SIZ:'. 133.3 NO. MEAS. 3 S.E. SIZE 13.9 ~ ,._ I HO. HAULS 124 MIN. SIZE 108 1 CAT./HAUL 0 t..lAX. SIZE 156 J·' ,).0 i ::1 ~~~ NOVEMBER 991101 - 9911 1 S ~. NO.CGHT. 9 MEAtl SC:: - 154.3 tlO. MEAS. 9 S.E. SIZE 4.9 n NO. HAULS 131 MIN. SIZE 131 J CAT./HAUL - 0. 1 MAX. SIZE 171 Ii() ~ > ~ l ''1 
rl~/\rnA o ~A~A 
DECEMBER 991202 - 991215 
NO. CGHT. 27 ME.-'N SIZ:'. - 117.6 J· Ci.') rw. MEAS. 27 S.E. SIZE 6.3 NO. HAULS 127 MIN. Sl:E 79 Q CAT./HAUL - 0.2 MAX. Sl:E 231 0.0 I 
'5.0 l 
J"V1 
JAN - DEC 990111 - 991215 
3.0 i JI\~ NO. CGHT. 240 MEAN Si::'. - 114.8 NO. MEAS. 240 S.E. SIZE 3.6 flO. HAULS - 1382 MIN. Sl:E 25 
-c/V ~NV\'"' CAT./HAUL - 0.2 MAX. S1:::: 334 1),0 I :::::i::) 
' 
I I ' 0 100 :co 300 
J LENGTH (mm) 249 








::; ,, !\A 










J f\ ,/\0v\ ,.., i::: / IV \ ~.~ j / .. 
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991004 - 991020 
0 MEAN SIZE 
0 S.E. SIZE 
1 24 Mltl. SIZE 































































. :..tlantic Thread Herring, 1999 
o.:l ~ ~ 
o._ - I I 
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::1+---,-----.-----.--1-~ .,........LI...M ~~ 
''1 



































































990111 - 990121 
0 MEAN SIZE 
0 S.E. Sl::'.E 
79 MIN. SIZE 
- 0 MAX. SIZE 
990202 - 990216 
0 MEAN Sl::'.E 
0 S.E. s1:E 
I"" MIN. SIZE 
0 MAX. SIZE 
990]01 - 990.323 
0 MEAN SIZE 
0 S.E. SIZE 
80 MIN. SIZE 




0 MEAN SIZE 
0 S.E. SIZE 
1"'""1 MIN. SIZE 
- 0 MAX. SIZE 
990504 - 990519 
0 ME;.N SIZE 
0 S.E. SIZE 
120 MIN. SIZE 
- 0 MAX. SIZE 
990601 - 990611 
2 MEAN SIZE 178 
2 S.E. SIZE 6 
118 MIN. SIZE 172 




6 ME.A~J Sl::E 165 
6 S.E. SIZE 8.5 
119 MIN. SIZE 129 
- 0.1 MAX. SIZE 190 
990804 - 990819 
18 MEAN SIZE 117 . .3 
11'\ ~ ~. s1-:~ ,c; 1 
118 MIN. SIZE 4.3 
- 0.2 MAX. SIZE 194 
990907 - 990924 
20 MEAN SIZE 65.1 
20 S.E. SIZE 2.8 
1"" MltL SIZE 44 
- 0.2 MA:<. SIZE 92 
991004 - 991020 
0 MEAtl SIZE 
0 S.E. SIZE 
124 Mltl. SIZE 
- 0 MAX. SIZE 
991101 - 991118 
4 MEAN SIZE - 108.5 
4 S.E. SIZE 9 . .3 
1.31 Mltl. SIZE 84 
- 0 MAX. SIZE 129 
991202 - 991215 
2 MEAN SIZE 101 
2 S.E. SIZE 29 
127 Mltl. SIZE 72 
- 0 MAX. SIZE 1]0 
990111 - 991 '215 
52 MEAN SIZE - 10.3.8 
52 S.E. SIZE 7.4 
- 1.382 M!N. SIZE 43 
- 0 MAX. SIZE 194 
Figure 57. Bay ~nchovy. i999 ~ 
~ / 
I 
130.0, tv~~ JANUARY 990111 - 990121 I NO. CGHT. - 7292 MEAN SIZE 44. I ~ 30.01 NO. MEAS. 874 S.E. s1=E O.J Jj .._,.. NO. HAULS 79 MIN. SIZE 20 .-
CAT./HAUL 92.J MAX. SIZE 88 / 
•).O 1 
'"'1 .~f~ 
FEBRUARY 990202 - 990:16 ~ NO. CGHT. -29847 MEAN SIZE 49.:l NO. MEAS. 
- 1570 S.E. SIZE 0.J 50.0 
NO. HAULS 122 MIN. SIZE 29 /,..I "--~--- CAT./HAUL 
-
244.6 MAX. SIZE 92 ~ 1),0 :::1 £,-~ MARCH 990301 - 990323 NO. CGHT. - '14109 MEAN SIZE 49.6 . NO. MEAS. - 1389 S.E. SIZE 0.3 ~ NO. HAULS 80 MIN. SIZE 2S CAT./HAUL - 176.4 MAX. SIZE 88 0.0 
'°'l /v\ll\"' APRIL 990405 - 990419 tW. CGHT. - 17216 MEAN SIZE 54.7 ~ ~~ NO. MEAS. 1670 S.E. SIZE 0.J tW. HAULS 1"" MIN. SIZE 26 ,, f J5.0 CAT./HAUL - 141.1 MAX. SIZE 89 I 0.0 
--=::::::'. I I I I ~ 
'°' 1 /'\1\ MAY 990504 - 990519 NO. CGHT. - 8469 MEAN SIZE 58.3 '\N'vV\f~ NO. MEAS. 
- 1470 S.E. SIZE O.J .30.0 
_,,/'1/ ~, . NO. HAULS 120 MIN. SIZE JO CAT./HAUL 70.6 MAX. SIZE 90 ~ 0.0 
'"' l /)\_~ JUNE 990601 - 990611 I NO. CGHT. - 30596 MEAN SIZE 59.9 I NO. MEAS. - 2192 S.E. SIZE 0.2 ~ NO. HAULS 118 MIN. SIZE 39 ;: 65.0 CAT./HAUL - 259.3 MAX. SIZE 93 
0.0 ~ WI 10.0 /'V~ JULY 990701 - 990719 J NO. CGHT. - 19520 MEAN SIZE 60.5 0 NO. MEAS. - 19J7 S.E. SIZE 0.2 55.0 NO. HAULS 119 MIN. SIZE 26 I u.J CAT./HAUL 
- 164 MAX. SIZE 89 
{~ LL 
0.0 I 
~1::] /\.."\/\ AUGUST 990804 - 990819 NO. CGHT. 
- 51562 MEAN SIZE 44.9 I . tlO. MEAS. 
- 21 :'34- S.E. SIZE 0 .. 3 
-~:~ l ~ '---v-/v-· ~/ \.. NO. HAULS 118 MIN. SIZE 12 ~ -"==?- CAT./HAUL - 4.37 MAX. SIZE 94 
"''l ~~ SEPTEMBER 990907 - 990924 i NO. CGHT. - 40595 MEAN SIZE 44.4 (~ NO. MEAS. - 2442 S.E. SIZE 0.2 tJO. HAULS 1"" MIN. SIZE 1J 55.0 CAT./HAUL 332.7 MAX. SIZE 86 0.0 
"'I v\ OCTOBER 991004 - 991020 (~ rv'J'l-l \ rm. CGHT. - 42782 MEAN SIZE 50.2 tlO. MEAS. - 2169 S.E. SIZE 0.3 45.0 /1'..F--', ~- tJO. HAULS 124 MIN. SIZE 20 
o.o I CAT./HAUL - 345 MAX. SIZE 84 (~ 
_......./ 
)1).0 l 
JJvv\1V1V\,_ NOVEMBER 991101 - 991118 
45.01 
NO. CGHT. 
- 53J4J MEAN SIZE 56 
NO. ME.-'<S. 1939 S.E. SIZE 0.2 
(~ NO. HAULS 131 MIN. SIZE 19 CAT./HAUL 407.2 MAX. SIZE 89 
0.0 I 
"'' i pf,\~ DECEMBER 991202 - 991215 (~ tJO. CGHT. - 79893 MEAN SIZE 47.1 NO. MEAS. - J08J S.E. SIZE 0.2 tJO. HAULS 127 MIN. SIZE 14 95.0 
/,/" I I ~~ CAT./HAUL - 629.1 MAX. SIZE 8S 0.0 
(~ soo.o LC'~ JAtl - DEC 990111 - 991215 tlO. CGHT. -395224 MEAN SIZE 51.5 NO. MEA.S. - 22899 S.E. SIZE 0.1 400.0 tlO. HAULS - 1382 MltJ. SIZE 12 \,,~I CAT./HAUL 
- 286 MAX. SIZE 94 
(~ o.o I I 0 25 50 75 100 
LEtlGTH (rr,m) 
252 ~ 
t£., Figure 58. 
__, 
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990804 - 99081; 
1 19 ME.AN S1:::: 
119 S.E. SIZ':: 
MAX. SIZE 
990907 - 99092J. 
23 MEAt! S1:E 
23 S.E. SIZ':: 
l "" MIN. SIZE 

































JAN - DEC 990111 
NO. CGHT. 335 
NO. MEAS. 335 
NO. HAULS - 1382 
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3.5 '''\ 
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990SO+ - 990819 
290 MEAM SIZE 
290 S.E. SIZE 






990907 - 99092.J. 
+50 MEAN SIZE 
.J.50 S.E. SIZE 
1,.,~ Ml~~. SIZE 






















NO. CGHT. 358 
NO. MEAS. 301 
NO. HAULS 127 
CAT./HAUL • 2.8 
JA.N - DEC 990111 
!JO. CGHT. - 27+8 
MO. MEAS. - 2519 
NO. HAULS - 138::: 















































































~; Figure 60. 
..-, 
Blue Catfish. 1999 
u 
w 
,l,O l ~-11.1 
::: l+-1 -,----"--..,.LI kJ~'\tJ:.,...~~-WI ~--,-~v_\-1-A:u,i4...L!/'\..c....o ""'-,', -=---,--,----, 
::i-j-----,--"'\"-001o JUl..Oo 6 d.~t)--;.
1
~,rr_t 1--r-\~---'j~u;:.n.,b ..u...:.....'~ • _,____,._-"--,---, 
::1 _ ~-1'--'--;l\~), ~vb....-J..'.=Fbo.....-:::-e----1 .... , .,...i..-=.-1, 0, ~ 
::i+--1 --,--.------,-ll1 DJJLL-l~;,...-1-~--1,.....-i\~.LWl!.l.lO 000,.lLlli.!10 /1 n...L.r--1 ----,.-~ 
~ ::i+----,--~~.L!__l)~,1~_-N~~.,..lLL-11 -.l.:>.,-1:,1 ...i..::.-i.-~~ 
::i }~~//,.AA" " 
u.u r----i------,::C'----....!-_!..;,=.::::.._;;,. _____ -,------, 
LL 
: :1-:-'---r----"-'' ~¥.IJ.J.," ril.!L..illo ol',,--l-/\~.,.:._,J/%-J,-C..~A;c...:J_.-,J~l.,--I :::.r..L-o ,' ..::,.-.ua..A-.o -[l.lJJ.f o ,,_,,_, ~ 
40.0 l 
20.0 l M/rf"'lfv\ 
0.0 t"---,--;-'~-~;c---,-----,--'---,::£"'"'=..;-..-·---,---,.-~ 
I I -f--- I I I I I I 
0 1 00 200 300 400 500 
LEMGTH (mm) 
255 





42 MEAN SIZE 
42 S.E. s1:E 
79 MIN. SIZE 
0.5 MAX, SIZE 
FEBRUARY 990202 - 9902 16 
NO. CGHT. 484 MEAN SIZE 
tJO. MEAS. 198 S.E. SIZE 
NO. HAULS 
CAT./HAUL -
122 \AIN. Sl:E 











tlO. CGHT. - 1 040 
NO. MEAS. 356 
NO. HAULS 1~~ 






















































































OCTOBER 991004 - 991020 
NO. CGHT. - 1025 ME;..N SIZE 
tlO. MEAS. 368 S.E. SIZE 
NO. HAULS 
c;..T./HAUL -
124 MIN. SIZE 





















JAN - DEC 990111 
NO. CGHT. 6472 
NO. MEAS. - 2543 
NO. HAULS - 1.382 














































































NO. CGHT. 27 ME.A.N SIZE 142.2 NO. MEAS. 27 S.E. SIZE J.1 




0.2 MAX. SIZE 169 
I Q:: o.o I t I MARCH 990301 
- 990323 
, 'l ~ NO. CGHT. 9 ME.A.N SIZE - 137.6 ~ NO. MEAS. 9 S.E. SIZE 5.6 ~ NO. HAULS 80 MIN. SIZE 119 0 00 CAT./HAUL 0.1 MAX. SIZE 165 . 0.5 0.0 
APRIL 990405 
- 990419 
~ ''i ~ NO. CGHT. 56 MEAN SIZE - 141.5 NO. MEAS. 52 S.E. SIZE 1.5 NO. HAULS 122 MIN. SIZE 114 :.o CAT./HAUL 0.5 MAX. SIZE 166 " I o.o I 
~ MAY 990504 - 990519 :'l 
o(l~ 





- 990611 :'l ~~6 NO. CGHT. 76 MEAN SIZE 142.4 >- NO. MEAS. 76 S.E. SIZE 1.7 ~ NO. HAULS 118 MIN. SIZE 108 0 CAT./HAUL 0.6 MAX. SIZE 177 . ..,. ~.o I .:.. 0.0 
w 
JULY 990701 
- 990719 ~ eo l /~,. NO. CGHT. 186 MEAN SIZE 127:8 J NO. MEAS. 186 S.E. SIZE 1.2 a NO. HAULS 119 MIN. SIZE 85 CAT./HAUL 1.6 MAX. SIZE 178 w 4.0 
~ 
0.0 
---'.'::-::>I I I I O'.: 
AUGUST 990804 
- 990819 LL 
''J 
-~ 
NO. CGHT. 233 MEAN SIZE 
- 136.9 NO. MEAS. 23J S.E. SIZE 0.9 NO. HAULS 118 MIN. SIZE 91 ~ CAT./HAUL 2 MAX. SIZE 177 
4.5 
"0 I 








,00 l rw. CGHT. 271 MEAN SIZE 141 NO. MEAS. 225 S.E. SIZE 0.8 ~ 
5.0 




''1 NO. CGHT. 199 ME.A.N SIZE 142.4 ~10. MEAS. 199 S.E. SIZE 1.1 NO. HAULS 131 MIN. SIZE 100 ~ CAT./HAUL 1.5 MAX. SIZE 184 
4.5 
I ~ - ' 0.0 
DECEMBER 991202 
- 991215 
~ '' 1 p/\~n NO. CGHT. 69 MD.N SIZE - 145.2 rw. MEAS. 69 S.E. SIZE 2.3 NO. HAULS 127 MIN. SIZE 100 CAT./HAUL 0.5- MAX. SIZE 195 1.5 Q I 0.0 
=1 I~ JAfl - DEC 990111 - 991215 "'l NO. CGHT. 1416 MEAN SIZE - 139.2 NO. MEAS. - 1366 S.E. SIZE 0.4 NO. HAULS 1382 MIN. SIZE 85 CAT./HAUL 1 MAX. SIZE 195 ~ 
20.0 
I 0.0 I 
200 0 50 100 150 
LENGTH (mm) 
256 ~ 
Figure 62. Blue Crab - ALL, 1999 
,, I rl~~ JANUARY 990111 - 9901::1 NO. CGHT. 0 MEAN SIZE 4.3.8 NO. MEAS. 147 S.E. SIZE 2.4 NO. HAULS 79 MIN. Sl:E 14 3.0 oof\ 'r -'- 0 (\ [\ CAT./HAUL - 0 MAX. SIZE 157 0.0 I I I a 
·:o I ~~c FEBRUARY 990202 - 990::16 NO. CGHT. 0 MEAN SIZE 5.3 . .3 NO. MEAS. 470 S.E. SIZE 1.5 NO. HAULS I'"''"' MIN. SIZE 9 b.5 0,, 1./-\ =--y"'-----= CAT./HAUL - 0 MAX. Sl:E 169 0.0 I l I l 
1::.0 0~~~ MARCH 990.301 990.323 -NO. CGHT. 0 MEAN SIZE 46 6.0 NO. MEAS. 460 S.E. SIZ':: ,. .. NO. HAULS 80 MIN. Si::: 10 (\, ') CAT./HAUL - 0 MAX. SI:!:: 165 o.o I I I ~T ,, .......... "I 
'°'I rV~\r 
APRIL 990405 - 990-'19 
NO. CGHT. 6 MEAN s1:E 56.9 J'I NO. MEAS. - 1662 S.E. St::: 0.7 f'" ~ NO. HAULS 1 ~-, MIN, SIZ!:: 5 ::o.o CAT./HAUL ,.., ' ~'....-......___....__......_ 0 MAX. S;:E 175 
0.0 I I I --=p-
co, I 
~·-, 
MAY 990504 - 990519 
NO. CGHT. 0 MEAN SIZE 65.4 
NO. MEAS. 8.3.3 S.E. SIZE 1.1 
NO. HAULS 120 MIN. SIZE 1.3 
10.0 
CAT./HAUL - 0 MAX. SIZ!:: 171 
0.0 





"'l yvr·\fN\J~ JULY 990701 - 990719 NO. CGHT. 0 MEAN SIZE 94 a NO. MEAS. 840 S.E. SIZE 1 w NO. HAULS 119 MIN. SIZE 26 6.0 CAT./HAUL 
- 0 MAX. SIZE 178 
O'. o.o I I I I I I ::x::::., l 
LL ,,,I 
L /~~ AUGUST 990804 - 990819 NO. CGHT. 2.3 MEAN SIZE 94.6 NO. MEAS. - 1180 S.E. SIZE 1.1 NO. HAULS 118 MIN. SIZ':: 7 8.5 CAT./HAUL - 0.2 MAX. S1:::: 181 
0.0 ~ I I I 
'°'1 
SEPTEMBER 990907 - 9909.2+ 
NO. CGHT. 0 MEAN SIZ!:: 78.1 
15.0 NO. MEAS. - 1483 S.E. SIZE 1.2 
NO. HAULS 122 MIN. SIZE 6 
o.o I 
CAT./HAUL 0 MAX. SIZE 184 
'°'l fav'"~ OCTOBER 991004 - 9910:20 NO. CGHT. 0 MEAN S1:E 78.9 f10. MEAS. - 1138 S.E. SIZE 1.4 NO. HAULS 124 MIN. S1:E 7 10.0 
,111 ~I 
CAT./HAUL - 0 MAX. SIZE 178 
0.0 
"'J ~ NOVEMBER 991101 - 991118 NO. CGHT. 11 MEAN S1:E 76.6 NO. MEAS. - 1087 S.E. SIZE 1.4 NO. HAULS 1.31 MIN. SIZE 9 10.0 CAT./HAUL - 0.1 MAX. SIZE 184 o.o 
"'l /'v DECEMBER 991202 - 991:,s NO. CGHT. 13 MEAN SIZ!:: 49.7 NO. MEAS. 857 S.E. SIZE 1,.3 NO. HAULS 127 MIN. SIZE 7 15.0 CAT./HAUL 
-
0.1 MAX. SIZE 195 
o.o I ~-f~="f 
"''! JAN - DEC 990111 - 991::ClS NO. CGHT. 53 MEAN SIZE 72.5 NO. ME,>S. - 10917 S.E. s1:E 0.4 NO. HAULS - 1.382 MIN. SIZE 5 75.0 
CAT./H/.UL - 0 MAX. SIZE 195 
0.0 I 0 50 100 150 200 
LENGTH (mrn) 
257 
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JAN - DEC 9901 11 
NO. CGHT. - 5652 
NO. MEAS. - 5212 
NO. HAULS - 1 382 






















































































































Figure 65. Blueback Herring, 1999 ~ 
~ 
"' 1 I\ JANUARY 990111 - 990121 fJQ. CGHT. 187 MEAN SIZE 74.1 ~ o.5 NO. MEAS. 187 S.E. SIZE 0.5 fJO. HAULS 79 MIN. SIZE 57 CAT./HAUL 2.4 MAX. SIZE 96 
0.0 
,, l 
.l\ FEBRUARY 990202 - 990216 ~ NO. CGHT. 164 MEAN SIZE 78.4 NO. MEAS. 96 S.E. SIZE 1.5 110. HAULS 122 MIN. SIZE 62 4.5 CAT./HAUL - 1.3 MAX. SIZE 193 0.0 ~ 
''] MARCH 990301 - 990323 .1\ NO. CGHT. 118 MEAN SIZE 87.8 
J.5 
~\ NO. MEAS. 75 S.E. SIZE 1.4 NO. HAULS 80 MIN. SIZE 73 ~ ; I CAT./HAUL - 1.5 MAX. SIZE 173 -i).0 
''1 
APRIL 990405 
- 990419 J\ NO. CGHT. 136 MEAN SIZE 93.1 ~ .3.0 NO. MEAS. 71 S.E. SIZE 4.1 NO. HAULS 122 MIN. SIZE 71 . CAT./HAUL - 1.1 MAX. SIZE :so o.o 
''! ~ MAY 990504 - 990519 ~ NO. CGHT. 1 MEAN SIZE 254 0.2 NO. MEAS. 1 S.E. SIZE NO. HAULS 120 MIN. SIZE 254 CAT./HAUL - 0 MAX. SIZE 254 ~ o.o I I 
''1 ~ ~ JUNE 990601 - 990611 r NO. CGHT. 2 MEAN SIZE - 169.5 0 . .2 NO. MEAS. 2 S.E. SIZE 53.5 ~ (.) NO. HAULS 118 MIN. SIZE 116 CAT./HAUL - 0 MAX. SIZE 223 0.0 I 
w 
JULY 990701 
- 990719 ~ :, NO. CGHT. 0 MV.N SIZE 0 o.o fJQ. MEAS. 0 S.E. SIZE NO. HAULS 119 MIN. SIZE 
w CAT./HAUL 
- 0 MAX. SIZE 
[ ~ lJ.. AUGUST 990804 - 990819 NO. CGHT. 0 MEAN SIZE 
0.0 NO. MEAS. 0 S.E. SIZE 
NO. HAULS 118 Mltl. SIZE 
(~ CAT./HAUL 0 MAX. SIZE 
I SEPTEMBER 990907 - 990924 NO. CGHT. 0 MEAN SIZE ~ ~' .... . ...... ,-. ;:; - . ,..,,._,-o.u 1 .......................... fJQ. HAULS 122 MIN. SIZE CAT./HAUL 0 MAX. SIZE 
,,j OCTOBER 991004 - 991020 (~ NO. CGHT. 0 ~IEAJJ SIZE NO. MEAS. 0 S.E. SIZE 
MO. HAULS 124 MIN. SIZE 
CAT./HAUL 




NO. CGHT. 0 MEAN SIZE 
NO. MEAS. 0 S.E. SIZE 0.0 
NO. HAULS 131 MIN. SIZE ~ CAT./HAUL - 0 MAX. SIZE 
, 'I ir~ 
DECEMBER 991202 
- 991215 
NO. CGHT. 9 MEAN SIZE 83.7 (\1:: 0.4 NO. MEAS. 9 S.E. SIZE 2.8 NO. HAULS 127 MIN. SIZE 68 
CAT./HAUL - 0.1 MAX. SIZE 95 
o.o I I 
~ 




...; Figure 66. ,.,,,, Butterfish, I 999 
,,j----
S.01 [!_' r''\;, A,\ 
4.0 l V vy '"" ,v'\ A A J\ 
0,0 -+-1---';-'-' -'-/'_,_,,,.,.,_~----~--~1--v_·_ vi __ v_ V \-1"_:Y\:...u~__:::.~=-~1 
0 50 l 00 1 50 200 
LENGTH (mm) 
261 
JANUARY 9901 l l - 990121 
rw. CGHT. 0 MEAN S1:E 
NO. ME-"S. 0 S.E. s1:E 
NO. HAULS 79 MIN. S1:,: 
CAT./HAUL - 0 MAX. s::E 
FEBRUARY 990202 - 990:::,5 
NO. CGHT. 0 MENI S1:::: 
NO. ME.>$. 0 S.E. Si:E 
NO. HAULS , ..... .., MIN. SI:!:: 
CAT./HAUL - 0 MAX. si:::: 
MARCH 990301 - 990323 
NO. CGHT. 0 ME-"N Si:E 
NO. l~E;.S. 0 S.E. s1::E 
NO. HAULS 80 MIN. S,:::: 
CAT./HAUL - 0 MAX. s,:::: 
APRIL 990405 - 990.!'9 
NO. CGHT. 0 ME;.tJ s.:E 
NO. MEAS. 0 S.E. Si::: 
NO. HAULS 1"" Mltl. s1:E 
CAT./HAUL - 0 MAX. s1:::: 
MAY 990504 - 990519 
NO. CGHT. 2 MEMJ s1::E 
NO. MEAS. 2 S.E. S1::E 
NO. HAULS 120 MIN. S1:E 
CAT./HAUL - 0 MAX. S1:E 
JUNE 990601 - 990-311 
NO. CGHT. 29 MEAtl S1::E 
NO. MEAS. 29 S.E. s1:E 
NO. HAULS 118 MIN. SI::'. 
CAT./HAUL 0.2 MAX. SJ::E 
JULY 990701 - 990719 
NO. CGHT. 8 MEAN S,:E 
NO. MEAS. 8 S.E. s1::E 
NO. HA.ULS 119 Mltl. SIZE 
CAT./HAUL 
-








....... .- . -
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0.0 -l-----,---=D..1 L.,._.:.l.W'-f'"'-"---,---"'-'-,----r, --',---"-'--t"--~4~~.., 
4.0 













990111 - 9901::!1 
::!3 MEAN Sl::E 
:3 S.E. SIZE 
79 MIN. SIZE 
O.J MAX. SlZE 
990:0: - 9902·1 6 
97 MEAN SIZE 
97 S.E. SIZE 
1 -,~ MIN. SIZE 







tlO. CGHT. 1.is 
tJO. MEAS. l l: 
NO. HAULS 50 
















































































990907 - 990924 
6 MEAN SIZE 
6 S.E. SIZE 
12::! MIN. SIZE 
'-'r'I.I .; nKUL - V Mr.A, 51.:~ 
OCTOBER 
NO. CGHT. 
99100-t - 991020 
1: MEAN SIZE 
NO. MEAS. 12 S.E. SIZE 
NO. HAULS 
CAT./HAUL -
1 :24 MIN. SIZE 
0. 1 MAX. SIZE 
NOVEMBER 991101 
tlO. CGHT. 50 
110. MEAS. 50 
NO. HAULS - 1.31 











JAtJ - DEC 990111 
NO. CGHT. 550 
NO. MEAS. 51+ 
NO. HA.ULS - 1 .382 





































































~; Figure 68. ,,., Hogc:,oker, I 999 
18.01 ' 
9.01 J\ 
0.0 -t1---,.-'''--d'l\---"i{=-----,-, ----,-,--"'-\.-'-~(el'->~--,..------~ 
,::1 ,,,~A,-
0.0+-----,::..._ __ _,.;::::.::_ ______ ==-----------~ 
~ ::::i fG 
- /~' ~~---0.0 t----;,=---.,.-
1 
__::___~, ---,,-_::__:::::;:., .:::c:"'---=>""T,;=-...::-:::.:.-,---~ 
w 
J 40.0 l 
0 20.0 ~"' ~ 0.01----,-=L-=--"~~..,.,---1c----~---.,.1_::::=:,=,::::o..;-p~---=----,-----, 
c :: : lt---"F"r-==L'-rr--..,...1 _W_,v\._\-r1-~---.,.(';;;,:.·F-:...=,,,~~=~--,----, 
:::1 -~ 
v.-., ~----.-·=--~---':...;:_·::...·~---· ________ _:.--_·:..;-=:;::::::.....-----~ 
:::::1 ~ 
0.0 +----";~::.....----,-----,----..,.----..::::===c;,1~---.-----,1 














































































990202 - 990:: 1 '3 
9181 \.<E"-NSl:E 
480 S.E. Sl:E 
1....,.., MIN. Sl:E 



















































99080.:. - 99081 ';) 
- 4249 ~IEAN S1::E 
1668 S.E. SIZE 
118 MIN. S1:E 












































































































::11\ ,o oom 
'. '.1 +.--.:J n-----.----,-----f-'-10 ~n ~.u.__o ----,'-'-1 m...u._w~ o~~ 










































































































































MEAN SIZE ~ S.E. SIZE MIN. SIZE MAX. SIZE 




- 990323 ct:: 
MEAN SIZE 
S.E. SIZE 
MIN. SIZE ~ MAX. SIZE 
' 
- 990419 
MEAN SIZE ~ S.E. SIZE MIN. SIZE 
' 
MAX. SIZE 
- 990519 ~ MEAN SIZE 253.6 
S.E. SIZE 13.2 
MIN. SIZE 203 




S.E. SIZE 12.2 ~ MIii. SIZE 152 MAX. SIZE 330 . 
- 990719 ~ MEAN SIZE 95.2 S.E. SIZE 15.8 MIN. SIZE 34 
MAX. SIZE 306 
- 990819 ~ ' MEAN SIZE 49 
S.E. SIZE 1.5 
Ml~J. SIZE 17 ~ MAX. SIZE 263 
- 990924 
MEAN SIZE 85 ~ S.E. SIZE 1.6 MIN. SIZE 12 MAX. SIZE 287 
- 991020 ~ MEAN SIZE - 104.1 S.E. SIZE 2.1 
MIN. SIZE 20 




MEAN SIZE 117.1 
S.E. SIZE 2.7 
MIN. SIZE 6 ~ MAX. SIZE 252 
- 991215 
MEAN SIZE 
- 110.7 ~ S.E. SIZE 2.7 MIN. SIZE 71 
MAX. SIZE 163 
- 991215 ~ MEAi! SIZE 87.1 S.E. SIZE 1.2 
MIN. SIZE 6 
MAX. SIZE 330 ~ . 
-~ 
~\ 
,.,;:J Figure 70. 
.-,, 
Northern Purfer, ·1 999 
,).0~----
::1 ~ ~ 
0.0 t-1 ----,,----,---,---,--..U.~1 -1.1-,----,--------,-----
~ ~1~~~ ~~~ 
w ~ ::1 m ~ ~ I 
::J n n/i\~~ ~oo ~d~r 
::1 A,,,~-
0_0 +1 .. --.--'--rD'-"-'AC,,....D/__,__v_~--+.U0_--1-.pLoLl.L.lo:.i.o_, _,_n.__,...Qc,_ _________ _ 




JANUARY 990111 - 9901::! 1 
tW. CGHT. 0 MEAN Sl:E 
NO. MEAS. 0 S.E. Sl:E 
NO. HAULS 79 Mltl. Sl::E 
CAT./HAUL 0 MAX. SIZE 
FEBRUARY 990::!0::! - 990::!16 
NO. CGHT. 0 MEAN Sl:E 
NO. MEAS. 0 S.E. s1:E 
NO. HAULS 1:2 MIN, Sl:E 
CAT./HAUL 0 MAX. Sl:E 
MARCH 990301 
- 990323 
NO. CGHT. 0 MEAN SIZE 
NO. MEAS. 0 S.E. SIZE 
NO. HAULS 80 Ml~L SIZE 
CAT./HAUL - 0 MA)< .. Sl:E 
APRIL 990405 - 990419 
tJO. CGHT. 0 ME.AN Sl:E 
f!O. MEAS. 0 S.E. Si:E 
t;O. HAULS 1"" MIN. Sl:E 
CAT./HAUL - 0 MAX. S1:E 
MAY 990504 - 990519 
NO. CGHT. 2 MEAN SIZE 
NO. MEAS. 2 S.E. Sl:E 
NO. HAULS 120 Mltl. s1:E 
CAT./HAUL - 0 MAX. SIZE 
JUNE 990601 - 990611 
NO. CGHT. 2 MEAN SIZE 
tlO. MEAS. 2 S.E. SIZE 
NO. HAULS 118 MIN. SIZE 
CAT./HAUL - 0 MAX. SIZE 
JULY 990701 - 990719 
NO. CGHT. 6 MEAN Sl:E 
MO. MEAS. 6 S.E. SIZE 
NO. HAULS 119 MIN. SIZE 
CAT./HAUL - 0.1 MA;<. Sl:E 
AUGUST 990804 - 990819 
NO. CGHT. 33 MEAN :SIZE 
NO. MEAS. 33 S.E. SIZE 
tlO. HAULS 118 MIN. SIZE 
CAT./HAUL - 0.3 MAX. SIZE 
SEPTEMBER 990907 - 990924 
NO. CGHT. 57 MEAN S1:E 
NO. MEAS. 57 S.E. SIZE 
NO. HAULS 122 MIN. SIZ:'. 
CAT./HAUL - 0.5 MAX. SIZE 
OCTOBER 991004 - 991020 
NO. CGHT. 26 MEAN s1:E 
NO. MEAS. 26 S.E. SIZE 
NO. HAULS 124 M1t,. s1z:: 
CAT./HAUL - 0.2 MAX. Sl:E 
NOVEMBER 991101 - 991118 
MO. CGHT. 7 MEAN S1:E 
NO. MEAS. 7 S.E. SIZE 
MO. HAULS 131 MIN. SIZE 
CAT./HAUL - 0.1 MAX. s1:E 
DECEMBER 99120::! - 991215 
NO. CGHT. 0 MEAN SIZE 
tW. MEAS. 0 S.E. SIZE 
NO. HAULS 127 MIN. SIZE 
CAT./HAUL 0 MAX. SIZE 
JAN - DEC 990111 - 991":15 
tlO. CGHT. 133 MEAN SIZE 
NO. MEAS. 133 S.E. Sl:E 
NO. HAULS - 1382 t,lltl. s1:E 
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MEAN SIZE ~ S.E. SIZE MIN. SIZE MAX. SIZE 
- 990216 ~ ME,,N SIZE 82 S.E. SIZE 
Mit,. SIZE 82 
MAX. SIZE 82 
- 990323 ~ 
MEAtl SIZE 66.3 
S.E. SIZE 2.3 ~ MIN. SIZE 61 MAX. SIZE 7:! . - 990-.19 MEAN SIZE 56.9 ~ S.E. SIZE 1.:2 MIN. SIZE 28 MAX. SIZE 100 . 
- 990519 ~ MEAfl SIZE 70.4 S.E. SIZE 0.9 
MIN. SIZE 36 
MAX. SIZE 102 ~ -
- 990611 
MEAN SIZE 91.5 
S.E. SIZE 1.6 ~ MIN. SIZE 41 MAX. SIZE 146 
- 990719 ~ MEAtl SIZE 116.5 S.E. SIZE 1 MIN. SIZE 58 
MAX. SIZE 177 
- 990819 ~ ME,,N SIZE 131 
S.E. SIZE 2.4 
MIN. SIZE 22 ~ MAX. SIZE 183 
- 99092-. 
MEAtl SIZE 121.4 ~ S.E. SIZE 12 MlfL SIZE 39 MAX. SIZE 187 
- 901020 ~ MEAM SIZE 72.1 S.E. SIZE 7.2 -
MIN. SIZE 28 
MAX. SIZE 207 
- 991118 ~ 
MDN SIZE 69.5 
S.E. SIZE 2.9 
MIN. SIZE 3:2 ~ MAX. SIZE 210 . 
- 991215 
MEAN SIZE 74.5 ~ S,E. SIZE 1.8 MIN. SIZE 36 . MAX. SIZE 131 
- 991215 ~ MEAIJ SIZE 93 S.E. SIZE 1 
MIN. SIZE 22 




Pena.-3id Shrimp, 1999 
:: ]-f-,_--1...1....,...~ --.--LL.~ ,--LL..L.l-~ ~ ~ --r---, 






J 0.3 l ~ 0 0.2 
w 
IJ'. 0.0 +---,----.,---.,----.,----,--~L--,-----,-----, 
::1+--,_~~ ,...Lll-l--+-L~~ -,---,---, 




·:: l-+----.----,-----1 .Oo.:::.:L:::,~r-/:___J/N--.,..--,'\/_~--r--.::'..1 ~-r-----, 
::1+-.,. ~::, p~~-.--, ~--,--i.+-'--p -.---i 
:::i+-~~~~--,---f'-,--1 ___:::7;::::---,---1 
0 50 100 150 200 
LENGTH (mm) 
267 
JANUARY 99011 1 
NO. CGHT. 1 
NO. MEAS. 5 
NO. HAULS 79 
CAT./HAUL - 0 
FEBRUARY 990202 
NO. CGHT. 0 
NO. MEAS. 2 
NO. HAULS 122 
CAT./HAUL - 0 
MARCH 990301 
fW. CGHT. 0 
NO. MEAS. 0 
NO. HAULS 80 
CAT./HAUL - 0 
APRIL 990405 
NO. CGHT. 0 
NO. MEAS. 1 




NO. CGHT. 0 
NO. MEAS. 0 




fW. CGHT. 0 
NO. MEAS. 0 
NO. HAULS 118 
CAT./HAUL 0 
JULY 990701 
NO. CGHT. 1 
fW. MEAS. 1 




NO. CGHT. 3 
NO. MEAS. 4 
NO. HAULS 118 
CAT./HAUL - 0 
SEPTEMBER 990907 
NO. CGHT. 53 
NO. MEAS. 167 
NO. HAULS 122 














































OCTOBER 991004 - 991020 
~:C. (:(:H;". . '.:...- . :_,_.;_ 
NO. MEAS. 171 S.E. SIZE 
NO. HAULS 124 MIN. SIZE 
CAT./HAUL - 0.1 M;..x. SIZE 
NOVEMBER 991101 
- 991118 
NO. CGHT. 16 ME.;.N SIZE 
NO. MEAS. 391 S.E:. SIZE 
NO. HAULS 131 MIN. SIZE 
CAT./HAUL - 0.1 MAX. SIZE 
DECEMBER 991202 
- 991215 
NO. CGHT. 2 MEAN SIZE 
NO. MEAS. 251 S.E. SIZE 
NO. HAULS 127 ~IIN. SIZE 
CAT./HAUL 0 MAX. SIZE 
JAN - DEC 990111 
- 991215 
NO. CGHT. 86 MS'N SIZE 
NO. MEAS. 993 S.E:. SIZE 
NO. HAULS - 1382 MIN. SIZE 
CAT./HAUL 
- 0.1 MAX. SIZE 
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Silver =erch, 1999 
JANUARY 990111 
- 9901 ::! 1 
rw. CGHT. 0 MEAN 51:E NO. MEAS. 0 S.E. Sl::E 
rw. HAULS 79 MIN. Sl:E CAT./HAUL 
- 0 MAX, S1:E 
FEBRUARY 990202 
- 990:::16 
rJO. CGHT. 0 '-1EAN S::E 
NO. MEAS. 0 S.E. s1::: 
NO. HAULS ,,,,, MIN. Sl:E 
CAT./HAUL 
- 0 MAX. Sl:E 
MARCH 990301 
- 990:323 
flO. CGHT. 0 MEAN S1:::: 
NO. MEAS. 0 S.E. s1::: 
MO. HAULS 80 MIN. S1:~ 
•:AT./HAUL 0 MA:<. 31:E 
APRIL 990405 
- 990419 
'10. CGHT. 0 MENI Sl:E 
NO. MEAS. 0 S.E. Sl:E 
NO. HAULS 1~2 MIN. Sl::E 
CAT./HAUL 
- 0 MA'.<. Sl:E 
MAY 990504 
- 990519 
NO. CGHT. 10 MEAN Sl:E 
NO. MEAS. 10 S.E. Sl=E 
NO. HAULS 120 MIN. Sl:E 
CAT./HAUL - 0. 1 MAX. Sl:E 
JUNE 990601 
- 990,31, 
NO. CGHT. 15 MEAN S1:E 
NO. MEAS. 15 S.E. si::E 
NO. HAULS 118 MIN. SIZE: 
CAT./HAUL 
- 0.1 MAX. S1:E 
w ~ : :1 +-~-1..l_,/\ _j_QlL.;~"---,-----r------¥" ,.):.....:..LI\ jl-:-i/v......u_~\ rr-,--1~---,---, JULY 990701 - 990719 NO. CGHT. 76 MENI S1:E rw. MEAS. 76 S.E. sr=E NO. HAULS 119 MUI. Sl:E CAT./HAUL 0.6 MA/. S1:E 
Ii.. 5.0 AUGUST 990804 
- 990819 
r10. CGHT. 220 MEAN SIZE 
NO. MEAS. 1BO S.E. s::s 
NO. HAULS 118 ".11N. SIZE 
CAT./HAUL 1.9 MAX. SIZE 
SEPTEMBER 990907 
- 99092.1 
NO.CGHT. 957 MEAN S1:E 
NO. MEAS. 957 S.E. Sl:E 
NO. HAULS 122 MIN. Sl:E 
CAT./HAUL - 7.8 MAX. Sl:E 
30.0 l 
1 :::1 +. ----~-~--=J::::...~1-'w--'w.T":~--,....1 _,•-"'-~~::YP, ._·""'--"-=--..,1==--,-----, 
OCTOBER 991004 
- 991020 
l'-]0 /"'~HT '>Rn u~~~J ,-:::r:::-
NO. MEAS. 872 S.E. SCE 
rJO. HAULS 124 MIN. S1:E 
CAT./HAUL 









- 1769 MEAN SIZE 
NO. MEAS. 910 S.E. SIZE 
NO. HAULS 131 MIN. SIZE 
CAT./HAUL 
- 13.5 MAX. SIZE 
::: 1 j·~ h. 
o.o +---------;,rl~C!_~1-~-~__c!:,~9-----rf--r---,----, 
OECEMBER 991202 - 991 :! 1 =· 
NO. CGHT. 284 MUM Si:E 
NO. MEAS. 169 S.E. S1:E 
NO. HAULS 127 Ml~I. SIZE 
CAT./HAUL 2.: MAX .. SIZE 
::·.:1 ~~[\,/~ 
- .,../'",/ 'A.., 0.0 +------.--"""'F, =~::::::.~--,1---,-1 --,1-=--.:::;::.~=-=¥'""~,---,1 
0 50 100 150 200 250 
JAN - DEC 990111 - 991215 
NO. CGHT. 
- 4291 MEAN S1:E 
NO. MEAS. 
- 3189 S.E. SCE 
NO. HAULS - 1.382 MIN. S1:E 























































:: +----l ~M&~DD .,......--ID r----r---r---i 
::1 .J.--~O ~L..-,ll-l-L-lQ {\'-r-e1-"---r--'-~Q~O -.---.--
::: 1 o ~f\Al~o~ 
0.0 +----,-----,---"-'-~~-,----,.~~_,_.,-----,,---,----, 
:: +---l -,------r---r'-'-'-1 o 00"-'-'-r-/~\--'--'---t-w --,---,--








: : +--l ~., -f"'--,,J-r-~,,_',r--"-"-1 f\ .:..,-" ---,---,---, 
8.0l ~ 
4.0 
/'. !'-._jvf "o 0.0 +----,---''-'-',-1-"""'---,1---,1--"-~~.----,--,---, 
::::1 C _rrJV'I'·~ 
o.o +----,.~::...-::_,1---,1--~---.--"""'""""r---r1 ---i-----1 















































































































































991004 - 991020 
16.3 MEAN SIZE 























JAN - DEC 990111 
NO. CGHT. 821 
NO. MEAS. 763 
NO. HAULS - 1.382 


































































"' Figure 76. 
_:;, Spot, 1999 
0 71 
0.41 
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990111 - 9901:!1 
4 \,1E..:..~i s,:E 115 
4 S.E. Sl:E 7.4 
79 MIN. SIZE 10+ 
0.1 MAX. 31ZE 136 
990202 - 990:::16 
0 ME..:..N S1:E 
0 S.E. SIZE 
1'22 \.IIN. SIZE 
0 'AAX. SIZE 
990301 
- :'90.323 
3 ~E.:..N SIZE 
- 113.3 
J -s.==. s1::E 1.7 
80 MIN. SIZE 110 
0 ~--•M~,. Sl:E 115 
990405 
- 990419 
17 ~1E..:.N SIZE - 187.4 
17 S.E:. SIZE 6.3 
122 ~ .. ,1~~. SIZE 143 




944 ME.AN SIZE 
-
166.7 
833 S.E:. SIZE 0.5 
120 MIN. SIZE 1:::8 
7.9 MAX. SIZE 260 
990601 - 990611 
995 ME..:.11 SIZE - 135.6 
940 S.S:. SIZE 1.4 
118 MIN. SIZE 13 
8.4 M .. Y .. SIZE 215 
990701 
- 990719 
1413 ~.,::..:.N SIZE 
-
127.7 
- 1269 S.~. SIZE 1 
119 Mli'L SIZE 29 
- 11.9 1.1,i.;<. SIZE 237 
990804 
- ;;0e19 
- 3102 ME..:.N SIZE 137.5 
- 2540 S.S:. SIZE 0.6 
118 MIN. SIZE 64 
- 26.3 MAX. SIZE 247 
990907 - 99092+ 
3705 ME...N SIZE 
-
143.2 
2795 S.i::. SIZE 0.5 
122 MIN. SIZE 83 
JO.+ M,>.X. SIZE 245 
991004 - 991020 
2284 •,1E.:.N SIZE - 153.2 
1924 S.E:. SIZE 0.6 
124 ~.nn. SIZE 100 
- 18.4 \,, ... _,. SIZE '279 
991101 - 991118 
4028 MDN SIZE - 134.7 
- 1833 S.S:. SIZE 0.4 
131 MIN. ~lZE 92 
- 30.7 MAX. SIZE 197 
991202 - 991215 
592 1,!E,>N SIZE - 120.S 
554 S.E:. SIZE 0.5 
127 MIil. SIZE 93 
- 4.7 MAX. SIZE 200 
990111 - 991215 
- 17087 ! .. 1E.!..N SIZE - 140.8 
- 12712 S.E:. SIZE 0.3 
- 1382 Mr~J. SlZE 13 
- 12.+ M .. x. SIZE 279 
-• 1'.:", ..... ..,,,.,,_ .. _,,_s::::.:::::::_. -- ..... -~ ,.-· ... - """""'.""-"'" 
... ~~---·--~l .. _._~_-:::-_----~~-!.- ---
--~~------
--·------
Figure 77. Spotted Hake. ·1999 ~ 
E 
''1 
I JANUARY 990111 - 990121 fJO. CGHT. 17 MEAN SIZE 86.2 
AoA ~i"\ 
NO. MEAS. 17 S.E. SIZE J 
' 
NO. HAULS 79 MIN. SIZE 64 
CAT./HAUL 
- 0.2 MAX. SIZE 104 
1.0 
o.o 
''1 FEBRUARY 990202 - 990216 
' ~f\i~ 
NO. CGHT, J59 MEAN SIZE 94.-1-









NO.CGHT. 277 MEAN SIZE 
- 129.7 ( NO. MEAS. .277 S.E. SIZE 2.6 flO. HAULS 122 MIN. SIZE 40 "· CAT./HAUL 
- 2.3 MAX. SIZE 329 
3.0 
C 0 p of\ o.o 0 
~ :'1 MAY 990504 - 990519 61&~\A NO. CGHT. 2.30 MEAN SIZE 137.9 NO. MEAS. 230 S.E. SIZE 2.9 NO. HAULS 120 MIN, SIZE 40 CAT./HAUL 1.9 MAX. SIZE 317 ~ 
L,O 




f/0. CGHT. 96 MEAN SIZE 162.1 >- l\A NO. MEAS. 96 S.E. SIZE 4.9 ~ (j AA )ysM) I &Ab NO. HAULS 118 MIN. SIZE 55 I", ,J/\A CAT./HAUL 0.8 MAX. SIZE 284 ,, .. ..,. __ o CY.'JC /J ,J 0.0 I I 
w 
''.1 I II ~ JULY 990701 - 990719 ( J NO. CGHT. 4 MEAN SIZE 153.5 NO. MEAS. 4 S.E. SIZE 11 0 NO. HAULS 119 MIN. SIZE 123 CAT./HAUL 0 MAX. SIZE 175 w 0.-
!l'. 0.0 I 
-~ AUGUST 990804 
- 990819 le 
o.o I NO. CGHT. 0 MEAN SIZE NO. MEAS. 0 S.E. SIZE NO. HAULS 118 MIN. SIZE 
~ CAT./HAUL - 0 MAX. SIZE 
SEPTEMBER 990907 
- 99092+ NO. CGHT. 0 MEAN SIZE 
~ NO. MEAS. 0 S.E. SIZE 0.0 NO. HAULS 12::! MIN. SIZE CAT./HAUL 0 MAX. SIZE 
''l ~ OCTOBER 991004 - 991020 ~ NO. CGHT. 1 MEAN SIZE 37 NO. MEAS. 1 S.E. SIZE 0.2 NO. HAULS 124 MIN. SIZE 37 -..- ,,, ... 
v ;,,1..:..~,. s;:~ .....,,.....,1 r,,....,..,L. 
,.U 
~ 0.0, ,. ,,I NOVEMBER 991101 - 991118 &i NO. CGHT. 10 MEAN SIZE 77.6 NO. MEAS. 10 S.E. SIZE 21.7 ~ ~ NO. HAULS 131 MIN. SIZE 42 ~ CAT./HAUL 0.1 MAX. SIZE 270 0.4 0.0 
"1 o~/J~ 
DECEMBER 991202 
- 991215 NO. CGHT. 31 MEAN SIZ!:: 64.3 (~ fJO. MEAS. .30 S.E. SIZE 2.9 NO. HAULS 127 MIN. SIZE 33 




"'1 Jjt-Jif!'~~ JAN - DEC 990111 - 991215 fJO. CGHT. 1191 MEAN SIZE 119.8 NO. MEAS. 1066 S.E. SIZE 1.4 6.5 NO. HAULS - 1382 MIN. SIZE 33 CAT./HAUL 0.9 MAX. SIZE 329 ~ Or ~o 0 I 0.0 I I 1bo I 200 300 0 
LENGTH (mrn) 
272 (~ 







t,O. CGHT. 0 ME.AN S1:E 
o.o NO. MEAS. 0 S.E. SIZE NO. HAULS 79 MIN. SIZE 
/.I CAT./HAUL - 0 MAX. SIZE 
''.] ~ ~ FEBRUARY 990202 - 990216 ,.\ NO. CGHT. 2 MEAN SIZE 32 J NO. MEAS. 2 S.E. SIZE 6 I NO. HAULS 122 Ml~I. SIZE 26 o._ CAT./HAUL 0 MAX. SIZE 38 0.0 I 
1') MARCH 990301 
- 990323 
NO. CGHT. 0 MEAN SIZE 
o.o NO. MEAS. 0 S.E. SIZE NO. HAULS 80 MIN. SIZE 
'.) 





NO. CGHT. 0 ME..;N SIZE 
NO. MEAS. 0 S.E. SIZE 
I; NO. HAULS 122 MIN. SIZE 
'I CAT./HAUL - 0 MAX. SIZE 
''.J ~ MAY 990504 - 990519 ~,. NO. CGHT. 1 MEAN SIZE 81 NO. MEAS. l S.E. SIZE I NO. HAULS 120 MIN. SIZE 81 0.- CAT./HAUL - 0 MAX. SIZE 81 0.0 
' ,,, 
"l I J~ JUNE 990601 - 990611 )- ~ NO. CGHT. 22 MEAN SIZE 57.9 tJO. MEAS. 22 S.E. SIZE 6.9 (j 0A NO. HAULS 118 MIN. SIZE 17 '/ C' 0.7 MQ Q (\ CAT./HAUL 0.2 MAX. SIZE 130 0.0 I I I w 
J 
0 'l ~ JULY 990701 - 990719 NO. CGHT. 7 MEAN SIZE 56.1 a 0 NO. MEAS. 7 S.E. SIZE 8.3 ~ ~ NO. HAULS 119 MIN. SIZE 32 w 0.4 CAT./HAUL - 0.1 MAX. SIZE 97 ll'. 0.0 I 
LL 
"'l l~ AUGUST 990804 - 990819 NO. CGHT. 211 MEAN SIZE 33.6 NO. MEAS. 188 S.E. SIZE 1.6 NO. HAULS 118 MIN. SIZE 13 5.5 r c CAT./HAUL - 1.8 MAX. SIZE 150 0.0 I I .., T :--, "I I m 
15.0 r~,Q SEPTEMBER 990907 - 990924 NO. CGHT. 599 MEAN SIZE 38.4 7.5 NO. MEAS. 407 S.E. SIZE 1 NO. HAULS 122 MIN. SIZE 9 CAT./HAUL - 4.9 MAX. SIZE 117 o.o I 
,ool 
~/\ 
OCTOBER 991004 - 991020 
I NO. CGHT. 1505 MEAN SIZE 32.2 } 15.0 NO. MEAS. 592 S.E. SIZE 0.6 
NO. HAULS 124 MIN. SIZE 10 
,.. .... , ...... 
·:: ·,. --;-':"' 
..,,...,, ·I ril'"I'-''- -
*-·' '-~ 
o.o 
:00 l NOVEMBER 991101 - 991118 
;l~ 
NO. CGHT. 934 MEAN SIZE 36.4 
NO. MEAS. 601 S.E. SIZE 0.5 




7.1 MAX. SIZE 135 
,) 0.0 
,ol I~ DECEMBER 991202 - 991215 NO. CGHT. 33 MEAN SIZE 35 1.5 NO. MEAS. 33 S.E. SIZE 1.3 NO. HAULS 127 MIN. SIZE 21 " ·CAT./HAUL - 0.3 MAX. SIZE 58 o.o I 
"'l ~ JAN - DEC 990111 - 991215 i· ! NO. CGHT. - 3314 MEAN SIZE 35.5 tJO. MEAS. 1853 S.E. SIZE 0.4 NO. HAULS - 1382 MIN. SIZE 9 40.0 CAT./HAUL - 2.4 MAX. SIZE 150 0.0 I I ==;-=- I I I 
'11 0 50 100 150 200 ,, 
LENGTH (mm) 
273 




NO. CGHT. 0 MEAN SIZE 
~ 0.01 NO. MEAS. 0 S.E. SIZE NO. HAULS 79 MIN. SIZE CAT./HAUL - 0 MAX. SIZE 
I 
0.0 ~ FEBRUARY 990202 - 990216 ~ NO. CGHT. 0 MEAN SIZE NO. MEAS. 0 S.E. SIZE NO. HAULS 122 MIN. SIZE 
I CAT./HAUL 0 MAX. SIZE 
~ I MARCH 990301 - 990323 NO. CGHT. 0 MEAN SIZE NO. MEAS. 0 S.E. SIZE 0.01 
NO. HAULS 80 MIN. SIZE ~ I CAT./HAUL - 0 MAX. SIZE 
OJ APRIL 990405 - 990419 NO. CGHT. 0 MEAN SIZE ~ NO. MEAS. 0 S.E. SIZE NO. HAULS 122 MIN. SIZE . CAT./HAUL 
- 0 MAX. SIZE 
0.0 ~ MAY 990504 - 990519 ~ fJO. CGHT. 0 MEAN SIZE NO. MEAS. 0 S.E. SIZE 
NO. HAULS 120 MIN. SIZE I CAT./HAUL 0 MAX. SIZE ~ -4.0 JUNE 990601 - 990611 
>- ~~ NO. CGHT. 34 MEAN SIZE 105.4 NO. MEAS. 34 S.E. SIZE 1.1 ~ (J 2.0 NO. HAULS 118 MIN. SIZE 91 CAT./HAUL - 0.3 MAX. SIZE 117 -0.0 I 
w 
0.71 JULY 990701 
- 990719 J l /~ NO. CGHT. 4 MEAN SIZE 103.8 ~ 0 0.4 J NO. MEAS. 4 S.E. SIZE 1.1 ' NO. HAULS 119 MIN. SIZE 101 w o.J CAT./HAUL 0 MAX. SIZE 106 il'. 
'~ 




NO. CGHT. 650 MEAN SIZE 59 
- 5 I NO. MEAS. 378 S.E. SIZE 0.8 
::0 l NO. HAULS 118 MIN. SIZE 29 ~ CAT./HAUL - 5.5 MAX. SIZE 119 . ....,, -, 
30.01 SEPTEMBER 990907 
- 990924 
NO. CGHT. 
- 1961 MEAN SIZE 71.7 ~ 15.01 ~~ NO. MEAS. 484 S.E. SIZE 0.8 NO. HAULS 122 MIN. SIZE 35 CAT./HAUL 16.1 MAX. SIZE 127 " I 0.0 I 
"' 1 0~~~- OCTOBER 991004 - 991020 ~ NO. CGHT. 238 MEAN SIZE 95.2 NO. MEAS. 238 S.E. SIZE 0.8 6.0 NO. HAULS 124 MIN. SIZE 46 CAT./HAUL 1.9 MAX. SIZE 1.31 
- "· ~ u.~ I I ::.•J 1 
,rf\ NOVEMBER 991101 - 991118 ' NO. CGHT. 23 MEAN SIZE 108.5 NO. MEAS. 23 S.E. SIZE 2.6 1.01 NO. HAULS 1.31 MIN. SIZE 70 ~ 00 CAT./HAUL - 0.2 MAX. SIZE 124 0.0 I I 
''l &i DECEMBER 991202 - 991215 NO. CGHT. 8 MEAN SIZE 89 -~ NO. MEAS. 8 S.E. SIZE 2 0.7 fJO. HAULS 127 MIN. SIZE 84 n CAT./HAUL 0.1 MAX. SIZE 100 o.o I I 
~ ,00 l JAN - DEC 990111 - 991215 NO. CGHT. - 2918 MEAN SIZE 74 . .3 NO. MEAS. 
- 1169 S.E. SIZE 0.6 15.0 
NO. HAULS 
- 1382 MIN. SIZE 29 
-s ~ CAT./HAUL 2.1 MAX. SIZE 1.31 ~ o.o I I I I I I 0 25 50 75 100 125 150 LENGTH (mm) 
274 ~ 
'-i, Figure 80. ) Striped Boss, 1 999 
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990601 - 990611 
20 MEAN SIZE 
20 S.E. SIZE 
1 18 MIM. SIZE 































99100-. - 991020 
3 MEAN SIZE 
.3 S.E. SIZE 
124 MIN. SIZE 


























NO. CGHT. 538 
NO. MEAS. 538 
NO. HAULS - 1 382 
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990202 - 990216 











































































































JAN - DEC 990111 
NO. CGHT. 942 
NO. MEAS. 942 
MO. HAULS - 1382 














































































































~) Figure 82. 
...., 
We·:::t-c.fish, ! 999 
1
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990907 - 990924 
5290 MEAN SIZE 
- 3404 S.E. SIZE 
122 MIN. SIZE 












































MAX .. SIZE 
JAN - DEC 990 1 1 1 - 99 1 : 1 5 
NO. CGHT. - 1959+ MEAN s1:::: 
MO. MEAS. - 13088 S.E. SIZE 
NO. HAULS - 138: MIN. SIZ:'. 
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Figure 83. White Catfish, 1999 ~ 
~ 
''] 
,.~n;A jr,~f\"~?" """ 
JANUARY 990111 - 990121 
NO. CGHT. 125 MEAN SIZE 
- 259.4 ~ NO. MEAS. 125 S.E. SIZE 8.3 ujrp MOO 0 NO. HAULS - 79 MIN. SIZE 74 1.5 ~ ncli CAT./HAUL - 1.6 MAX. SIZE 539 o.o I n I I 
''l n ~ ,,,.MAM~~A 1\ FEBRUARY 990202 - 990216 ~ NO. CGHT. 123 MEAN SIZE - 221.4 NO. MEAS. 128 S.E. SIZE 7.1 NO. HAULS - 1"" MIN. SIZE 66 .. ~1.0 r\~ 0 A CAT./HAUL - MAX. SIZE 462 0.0 I I ~ ,,I 
, oA!,4 ! ~~ro~~~~ /jrli MARCH 990301 - 990323 NO. CGHT. 1 .;.3 MEAN SIZE - 227.7 NO. MEAS. 1:2:2 S.E. SIZE 7 . .3 rll, NO. HAULS - 80 MIN. SIZE 6.3 ~ 1.0 om o 0 CAT./HAUL - 1.3 MAX. SIZE *** 0.0 I I I 
:'i APRIL 990405 - 990419 }N'l\f'!~o~N/y,Ab ,1 ·~ ,. NO. CGHT. 285 MEAN SIZE - 201.9 ~ NO. MEAS. 242 S.E. SIZE 6 NO. HAULS - 1"" MIN. SIZE .;9 .. ~-.0 ~ a CAT./HAUL - 2 . .3 MAX. SIZE -+29 0.0 
, 'l &n ~~Mn~~U~t~~t11 MAY 99050-+ - 990519 ~ 1.0. CGHT. 12:2 MEAN SIZE - 2.3.3.9 NO. MEAS. 122 S.E. SIZE 6.9 NO. HAULS - 120 MIN. SIZE 82 0.9 m n n CAT./HAUL - 1 MAX. SIZE 460 ~ 0.0 I I ' 
''l ! .J !~ riM ~~k 11 ,1 JUNE 990601 - 990611 >- NO, CGHT. 80 MEAN SIZE - 232.9 fJO. MEAS. 80 S.E. SIZE 7.2 ~ (J NO. HAULS - 118 MIN. SIZE 89 1.0 OI) D n D CAT./HAUL - 0.7 MAX. SIZE 426 .:.. 0.0 I I I 
w 
,:I 
rn n n ~~
111\1 
JULY 990701 - 990719 
<::: J t/0. CGHT. 46 MEAN SIZE - 262.7 0 fJO. MEAS. 46 S.E. SIZE 8.4 ~ A~~ NO. HAULS - 119 MIN. SIZE 116 w 0., no CAT./HAUL - 0.4 MAX. SIZE .379 
O'. 0.0 I I I ~ lL :'i AUGUST 99080-+ - 990819 
~fu 
NO. CGHT. 153 MEAN SIZE 
- 234.1 
NO. MEAS. 153 S.E. SIZE 3.9 
NO. HAULS 





1.3 MAX. SIZE .356 
0.0 ' ,ti;1A 1\ I ~J\1 /\ tJ\ 0 I 
''l 11~ ~rn ~! rn~ ~~~l~m ~ SEPTEMBER 990907 - 990924 NO. CGHT. 56 MEAN SIZE - 262 ~ NO. MEAS. 56 S.E. SIZE 8.3 ~ ~~ fJO. HAULS - 122 MIN. SIZE 140 0.5 CAT./HAUL - 0.5 MAX. SIZE 429 0.0 I 
' ' 1 ~~1 J~~/~~,/l,, OCTOBER 991004 - 991020 ~ NO. CGHT. 10-+ MEAN SIZE - 239.6 NO. MEAS. 10.; S.E. SIZE 5.9 1.0 NO. HAULS - 12+ MIN. SIZE 134 r~ 0 00 CAT./HAUL - 0.8 MAX. SIZE +29 o.o I ~ 2.0 l 
.. I. NOVEMBER 991101 - 991118 . 
,,1 
0 Jm.n~lr~l~!il,~o 00 
r,u. 1....,.t.;r-1r. I Js, MEAN :,JZE 
- L'"tti.:::> 
NO. MEAS. 119 S.E. SIZE 5.2 
NO. HAULS 
- 1.31 MIN. SIZE 119 ~ 0 00 CAT./HAUL - 0.9 MAX. SIZE 402 0.0 I 
''1 
, ~oi1\ ~.! al~n~~~~~/~ 1 DECEMBER 991202 - 991215 NO.CGHT. 79 MEAN SIZE - 221.6 ~ NO. MEAS. 79 S.E. SIZE 7.2 0.7 NO. HAULS - 127 MIN. SIZE 106 0 CAT./HAUL 0.6 MAX. SIZE 39.3 0.0 I I 
~ ,,, I ~!~~~~~1'~ JAN - DEC 990111 - 991215 NO. CGHT. - 14-+0 MEAN SIZE - 231.8 NO. MEAS. - 1.376 S.E. SIZE 2.1 NO. HAULS - 1382 MIN. SIZE .;9 '3.0 CAT./HAUL - 1 MAX. SIZE 539 ~ 0.0 ~,. I .a I 0 100 200 :ioo .;oo 500 LEtlGTH (mm) 
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~ Figure 84. 
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NO. CGHT. - 2549 
NO.MEAS. 1476 
NO. HAULS 122 


































































































































NOVEMBER 991101 - 991118 
NO. CGHT. 845 MEAN SIZE 
















JAtl - DEC 990111 
NO. CGHT. - 15280 
tW. MEAS. - 8490 
tW. HAULS - 1382 
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Appendix A. Common and scientific names of species captured in 1999, with 
reference to the appropriate sampling protocol for each species. 
281 
Species Names - Common Name Order Species Names - Latin Name Order 
Common Name I Latin Name Latin Name I Common Name 















Atlantic thread herring 
banded drum 
bay anchovy 
bent mussel (P) 





blood ark/clam (P) 
blotched swimming crab (C) 
blue catfish 
blue crab, adult female 
blue crab,juvenile female 
blue crab, male 
blue crab, sex unknown 





























Cal/inectes sapidus, adult fem 
Cal/inecres sapidus. juv fem 






























Cal/inectes sapidus, adult fem 
Callinectes sapidus, juv fem 












big-clawed snapping shrimp (P) 
Amphipod spp (P) 
blood ark/clam (P) 




worm spp (P) 
sea anenome spp (P) 
sheepshead 
speckled crab (C) 




channel (smooth) whelk (C) 
knobbed whelk (C) 
shelligs blue crab (C) 
blue crab, sex unknown 
blue crab, adult female 
blue crab, juvenile female 
blue crab, male 
lesser blue crab (C) 
rock crab 








Species Names - Common Name Order Species Names - Latin Name Order 
Common Name I Latin Name Latin Name I Common Name 
Sampling Kev: P =Presence/Absence tvoicallv recorded. C = Counts taken. Nothing= Lengths taken 
bluefish Pomatomus saltarrix 
bluegill lepomis macrochiros 
bluespotted cornettish Fistularia tabacaria 
bluntnose stingray Dasyatis sayi 
brittle/serpent star spp (P) Ophiuroidea 
brown bullhead Ictalurus nebulosus 
brown shrimp Penaeus a:tecus 
butterfish Peprilus triacanthus 
channel (smooth) whelk (C) Busycon canaliculatus 
channel catfish lctalurus punctarus 
clearnose skate Raja eglanteria 
coarse hand lady crab (C) Ovalipes stephensoni 
commensal crab spp (P) Pinnixa sp. 
common carp Cyprinus carpio 
conger eel Conger oceanicus 
cownose ray Rhinoptera bonasus 
drill & snail spp (P) drill & snail spp 
false angel wing (P) Petricola pholadiformes 
feather blenny Hypsoblennius hent=i 
llat-browed mud shrimp (P) Upogebia a!finus 
forbes common sea star (P) Asterias forbesii 
fringed !launder Etropus crossotus 
gizzard shad Dorosoma cepedianum 
glassy lyonsia (P) lyonsia hyalina 
grass shrimp spp (P) Palaemonetes spp. 
gray snapper lutjanus griseus 
green goby Microgobius thalassinus 
harvestfish Peprilus alepidorus 
hickory shad Alosa mediocris 
hogchoker Trinectes mac11latus 
horseshoe crab limulus polJ,phemus 
inshore lizardfish Synodusfoetens 









































sand shrimp (I') 
oyster, common (I') 










drill & snail spp (P) 
sharksucker 












spiny buttertly ray 
Species Names - Common Name Order Species Names - Latin Name Order 
Common Name I Latin Name Latin Name I Common Name 
Samoling Kev: P =Presence/Absence tvoicallv recorded. C = Counts taken. Nothing= Lengths taken 
jellyfish spp (C) 
kiogtish spp 
knobbed whelk (C) 
lady crab (C) 
leech spp (P) 
lesser blue crab (C) 
lined seahorse 
little (dwart) surf clam (P) 
longnose gar 
lookdown 
macoma clam spp (P) 
mantis shrimp 
moon snail (P) 
mud crab spp (P) 
mysid shrimp (P) 
naked goby 











Portunid spp (C) 
purplish tagelus (P) 
quahog clam (P) 
red drum 
red hake 




































































smooth buttertly ray 
lined seahorse 






bent mussel (P) 
pinfish 
banded drum 




spider crab, 6 spine (C) 




glassy lyonsia (P) 
macoma clam spp (P) 
river shrimp (P) 
Atlantic silverside 
kingfish spp 




ribbed mussel (P) 
white perch 
striped bass 






Spccies Names - Common Name Order 
Common Name I Latin Name Latin Name 
Species Names - Latin Name Order 
I Common Name 
Samolinu Kev; P = Presencc/ Absence tvoicallv recorded. C = Counts taken. Nothinu = Ll!nl!ths taken 
right-hand hermit crab spp (P) 
river shrimp (P) 
rock crab 
roughneck shrimp (C) 
sand dollar (P) 
sand shrimp (P) 
sargassum swimming crab (C) 
scup 
sea anenome spp ( P) 










skeleton shrimp spp (P) 
skilletfish 
slipper shell spp (P) 
smallmouth Hounder 
smooth buttert1y ray 
soft-shell clam (P) 
southern stingray 
Spanish mackerel 
speckled crab (C) 
spider crab, 6 spine (C) 
spider crab, common (C) 






































































sotl-shdl clam (I') 
mysid shrimp (P) 
blue mussel (I') 
spottail shiner 
striped cusk-cel 
brittle/serpent star spp (P) 
Atlantic thread herring 
oyster toadtish 
piglish 
lady crab (C) 
coarse hand lady crab (C) 
right-hand hermit crab spp (P) 







false angel wing (P) 
sea lamprey 
commensal crab spp (P) 
black drum 
moon snail (P) 
bluefish 
Portunid spp (C) 
irredescent swimming crab (C) 
sargassmn swimming crab (C) 





Species Names· Common Name Order Species Names - Latin Name Order 
Common Name I Latin Name Latin Name I Common Name 
Sampling Kev: P = Presence/Absence tvpicallv recorded. C = Counts taken. Nothing= Lengths taken 
spotfin mojarra Eucinostomus argente11s Raja eglanteria clcarnose skate 
spottail shiner Notropis h11dsoni11s Rangia cuneata wedge rangia clam (P) 
spotted hake Urophycis regia Rapana venosa veined rapa whelk (C) 
spotted seatrout Cynoscion nebu/osus Rhinoptera bonasus cownose ray 
squid spp loligo spp. Sciaenops ocellat11s red drum 
star drum Ste/lifer lanceolarus Scomberomor11s mac11lat11s Spanish mackerel 
stout razor clam (tagelus) (P) Tagelus plebeius Scophthalmus aquosus windowpane 
striped anchovy Anchoa hepsetus Selene setapinnis Atlantic moontish 
striped bass Marone saxatilis Selene vomer lookdown 
striped blenny Chasmodes bosquianus Sphoeroides maculatus northern puffer 
striped burrfish Chi/omycterus schoepfi Sphyraena borealis northern sennet 
striped cusk-eel Ophidion marginat11m Squilla empusa mantis shrimp 
striped killilish Fundulus majalis Stel/ifer lanceolatus star drum 
striped searobin Prionotus evolans Stenotomus chrysops scup 
summer !launder Para/ichthys dentatus Symph11r11s plagiusa blackcheek tonguetish 
tautog Tautoga onitis Syngnathus fuscus northern pipetish 
tessellated darter Etheostoma olmstedi Synodusfoetens inshore lizardfish 
threadtin shad Dorosoma petenense Tagelus divisus purplish tagelus (P) 
transverse ark (clam) (P) Anadara transversa Tagelus plebei11s stout razor clam (tagelus) 
veined rapa whelk (C) Rapana venosa Talltoga onitis tautog 
weakfish Cynoscion regalis Tel/ina agilis Northern dwarftellin (P) 
wedge rangia clam (P) Rangia cuneata Trachypenaeus constrictus roughneck shrimp (C) 
white catfish /ctalurus ca/Us Trichi11n1s lepturus Atlantic cutlassfish 
white perch !dorone americana Trinectes mac11/at11s hogchoker 
white shrimp Penaeus setiferus Upogebia affin11s tlat-browed mud shrimp 
windowpane Scophthalmus aq11os11s Urophycis chuss red hake 
winter flounder Pseudopleuronectes Urophycis regia spotted hake 
amencanus 
worm spp (P) Annelida-(Polychaeta) Xanthidae mud crab spp (P) 















Appendix B. Trawl Survey sample data sheets. 
1. Data Sheet from August 1999 in the Chesapeake Bay. 
2. Habitat data sheet for the given sampling day. 
3. Invertebrate data sheet for the given sampling day. 
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FILE: l rawtDataSheet.xls 
May 4, 1999 
SMTION DATA 
VIMS TRAWL SURVEY 
STATION DATA RECORD 
Oe.e,th 
Cruise Number: CL1106/0 
Slallon Dale: qc; Z ? /Jo 
Year Monlll Day 
Tow Tow 
T ow/Slahon # River River Mile 
I I 111& I It-ILi IE I l3 l7r;jrT~35 ! l?IZI'~rrrro I I 4IZ:10 I I ti~i.01 ~ rn ~ I /j3Bj;T~1 "f3ertro1 
Secchl 
Strntum Compass Gear 
CillJfl I 316 lo I I LI o Ii I 
Lal1luda Ending LcnQJa Endint En9e RPMs ~ Tow Duratlon Tow Distance Remarks I 2111 ;,12-1. 5~1 l7llPI I fl. s I I I lo 1° I Lf.aJ I 131() I I +-tt I I LI ol ¥1 
Sta Scope 
Type reet meters Net Number 
Speed Over 
Ground (knots 
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Description of the VIMS Trawl Survey sampling strata. 
The "No. of Points" indicates the number of possible trawl sites within 
a strata. '*' indicates areas not presently sampled with a RSD. 
Strata for the York and Rappahannock Rivers were slightly different 
prior to 1995. These strata have been adjusted to the present sampling 
system. Conversions appear in Geer et. al., 1997. 
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001 West. Shoal 4-12' 
002 East. Shoal 12-30' 
003 Central Plain 30-42' 
004 Deep Channel ?:,42' 
SOI West. Shallow 4-12' 
S02 East. Shallow 4-12' 
005 West. Shoal 4-12' 
006 East. Shoal 12-30' 
007 Central Plain 30-42' 
008 Deep Channel ?:,42' 
SOS West. Shallow 4-12' 
S06 East. Shallow 4-12' 
009 West. Shoal 4-12' 
010 East. Shoal 12-30' 
011 Central Plain 30-42' 
012 Deep Channel ?:,42' 
S09 West. Shallow 4-12' 
S 10 East. Shallow 4-12' 
013 West. Shoal 4-12' 
014 East. Shoal 12-30' 
015 Central Plain 30-42' 
016 Deep Channel ?:,42' 
Sl3 West.Shallow4-12' 














































































































































TOT AL James R. 
Stratum Description 
070 Bottom JA 4-12' 
071 Bottom JA 12-30' 
072 Bottom JA 30-42' 
073 Bot & Low JA 2:_ 42' 
074 Lower JA 4-12' 
075 Lower JA 12-30' 
076 Lower JA 30-42' 
077 Upper JA 4-12' 
078 Upper JA 12-30' 
079 Up & Top JA 2:. 30' 
080 Top JA 4-12' 
081 Top JA 12-30' 
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No .of Percent % of Total 
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Appendix C. Rappahannock River Strata. 
Region Stratum Description 
Bottom Rappahannock 050 Bottom RA 4-12' 
051 Bottom RA 12-30' 
052 Bottom RA 30-42' 
053 Bottom RA 2: 42' 
Lower Rappahannock 054 Lower RA 4-12' 
055 Lower RA 12-30' 
056 Lower RA 30-42' 
057 Lower RA 2: 42' 
Upper Rappahannock 
Top Rappahannock 
TOT AL Rapp. R. 
058 Upper RA 4-12' 
059 Upper RA 12-30' 
060 Up & Top RA 2: 30' 
061 Top RA 4-12' 
062 Top RA 12-30' 
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No .of Percent % of Total 
Points of Sampling 
System 
98 7.08 0.39 
200 14.44 0.79 


































































































Appendix C. York River Strata. 
Region Stratum Description 
Bottom York 030 Bottom YK 4-12' 
031 Bottom YK 12-30' 
032 Bottom YK 30-42' 
O"" ., ., Bot & Low YK 2:,42 
Lower York 034 Lower YK 4-12' 
035 Lower YK 12-30' 
036 Lower YK 30-42' 
Upper York 037 Up & Top YK 4-12' 
038 Upper YK 12-30' 
039 Up & Top YK 2: 30' 
Top York* 040 Top YK 12-30' 








































































* Stratum 040 is not sampled with random stations due to its small area. There are 3 non-
random fixed stations used to represent this stratum. 
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Appendix C. Secondary water systems strata. 
Region Stratum Description 
Pocomoke Sound. 110 CP 4-12' 
111 CP 12-30' 
112 CP 30-42' 




090 MB 4-12' 
091 MB..2:_12' 
092 MB Tribs 4-12' 
093 MB Tribs. 2:. 12' 
121 GW 4-12' 
122 GW> 12' 
Piankatank River 105 PK 4-12' 

























































































Appendix D. The VIMS Trawl Survey Random Stratified Design of the Chesapeake Bay and 
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Appendix D. The VIMS Trawl Survey random stratified design of the Chesapeake Bay. 
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